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DETAILED  PROJECT  REPORT 
FOR 

CAYUGA  CREEK 
CHEEKTOWAGA,  NEW  YORK 


PERTINENT  DATA 


A.  PROJECT  AUTHORIZATION:  Section  205  of  the  1948  Flood  Control  Act, 
es  emended  -  Specifically,  this  project  was  approved  to  be  completed 
under  the  205  authority  by  the  Chief  of  Engineers  on  16  July  1976. 

B.  PROJECT  PURPOSE:  Local  Flood  Protection 

C.  PROJECT  AREA:  Cayuga  Creek  in  vicinity  of  Union  Road  and  William 
Street  in  the  town  of  Cheektowaga,  New  York. 

D.  MAJOR  PROJECT  FEATURES  OF  THE  SELECTED  PLAN: 


Flood  Wall:  Concrete  tee  on  right  bank  beginning  at  Union  Road 
bridge  and  extending  about  700  feet  upstream,  two  feet  of  freeboard 
above  100-year  flood  stage. 

Transverse  Levee  and  Wall:  About  600  feet  of  earth  levee  and  250 
feet  of  concrete  wall,  with  freeboard  of  three  feet  for  levee  and  two  feet 
for  wall  and  an  additional  amount  added  for  velocity  head. 

Erosion  Protection:  On  left  bank  beginning  at  Union  Road  Bridge 
and  extending  850  feet  upstream;  on  right  bank  from  700  feet  to  850 
feet  above  bridge,  and  400  square  yards  in  vicinity  of  junction  of 
the  floodwall  along  the  creek  and  the  transverse  levee. 

Channel  Work:  Removal  of  earth  to  bedrock  to  place  tee  wall  and 
excavation  for  bank  erosion  protection  and  channel  work. 


E.  PROJECT  QUANTITIES: 


Lands 

Excavation 

Erosion  Protection 

Levees 

Concrete 

Flap  Gates 

Gate  Valve 

Culvert  Pipes 


9  acres 
4,420  cy 
4,650  cy 
9,350  cy 
1,365  cy 
1-18",  1-24" 
1-24" 

1-18",  1-24" 
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F.  PROJECT  DESIGN:  14,700  cfs  channel  design  flow  to  provide  100' 
year  level  of  protection. 

G.  PROJECT  ECONOMICS: 


First  Cost: 

$962,000 

Average  Annual  Cost: 

72,900 

Average  Annual  Benefits: 

Flood  Inundation  Reduction 

74,380 

Area  Redevelopment 

3,380 

Affluence 

7,970 

Total 

$  85,730 

Beneiit  Cost  Ratio 

1.2 

SYLLABUS 


This  report  summarizes  studies  made  to  find  an  economically  feasible, 
technically  practical,  and  a  socially  and  environmentally  acceptable 
solution  to  reduce  flood  damage  in  the  town  of  Cheektowaga,  New  York. 

The  town  of  Cheektowaga  is  subject  to  almost  annual  overbank  flooding 
from  Cayuga  Creek.  The  flooding  causes  hardship  to  residents  and 
businessmen  through  material  damage  to  property  and  inaccessibility 
to  businesses.  Average  annual  damages  from  flooding  in  the  area  in 
the  vicinity  of  Union  Road  and  William  Street,  where  the  greatest 
amount  of  overbank  flooding  occurs,  is  estimated  to  be  about  $98,600 
on  April  1979  price  levels  and  1980  conditions  of  development. 

Following  an  analysis  and  evaluation  of  both  structural  and  nonstruc- 
tural  alternatives,  a  structural  plan  immediately  upstream  of  the 
Unio-  Road  bridge  was  selected  as  the  best  plan  to  reduce  flood 
damage  in  the  vicinity.  In  general,  the  plan  shown  on  Plate  A  will 
consist  of:  a  concrete  tee  wall  on  the  right  bank  beginning  at  the 
bridge  and  extending  upstream  about  700  feet;  then  erosion  protection 
on  the  creek  bank  that  continues  to  a  limit  about  850  feet  upstream 
of  the  bridge;  abouL  700  feet  upstream  of  the  bridge,  the  concrete 
tee  wall  joins  a  transverse  earth  levee  that  continues  northward, 
parallel  to  an  existing  athletic  field,, for  a  distance  of  about  500 
feet  to  join  a  concrete  wall  about  250  feet  long  between  two  aban¬ 
doned  quarry  ponds  and  then  joins  an  earth  levee  that  continues  about 
100  feet  further  to  tie  into  ground  contour  elevation  613.5.  On  the 
left  bank  from  the  bridge  to  850  feet  upstream,  the  bank  will  be  pro¬ 
tected  against  erosion.  Both  banks  of  the  creek  will  be  cleared, 
cleaned,  and  seeded  from  the  upstream  limits  of  the  erosion  protec¬ 
tion  to  a  limit  about  1,400  feet  upstream  of  the  bridge.  In  addi¬ 
tion,  an  area  of  approximately  400  square  yards,  in  the  vicinity  of 
the  junction  of  the  transverse  levee  and  the  floodvall  along  the 
creek  will  be  protected  against  erosion.  Work  in  the  stream  bed  will 
consist  of  removing  earth  material  down  to  rock  as  necessary  to  place 
the  tee  wall  and  erosion  protection  material.  An  18-inch  culvert 
with  flap  gate  will  be  installed  in  the  concrete  tee  wall  near  the 
bridge  and  a  24-inch  culvert  pipe  with  flap  gate  and  gate  valve  will 
be  included  in  the  concrete  wall  between  the  quarry  ponds.  The  top 
of  the  tee  wall  along  the  creek  will  average  about  four  feet  above 
ground  level  and  the  top  of  the  transverse  levee  would  vary  from 
about  seven  feet  above  ground  level  near  the  creek  to  no  differential 
at  the  613.5  contour  where  the  levee  will  terminate.  Adverse 
environmental  effects  resulting  from  construction  will  be  minor  and 
partially  mitigated  by  vegetative  planting,  careful  site  selection, 
and  close  adherence  to  specifications  during  construction.  The  eco¬ 
nomic  stability  and  effect  of  reducing  flood  damages  will  favorably 
impact  on  the  regional  and  national  economies.  The  project  plan  is 


socially  acceptable,  with  substantial  improvement  to  the  social  well¬ 
being  of  the  community. 

The  total  first  cost  of  the  plan  based  on  April  1979  price  levels  is 
$962,000;  $893,000  Federal  and  $69,000  non-Federal.  Average  annual 
cost  based  on  a  100-year  project  life  and  interest  rate  of  6-7/8  per¬ 
cent  is  $72,900.  Total  average  annual  project  bnefits  are  $85,400 
which  would  result  from  flood  damage  reduction,  area  redevelopment, 
and  affluence.  As  no  new  development  is  anticipated  in  the  project 
area,  benefits  to  future  development  are  not  Included.  The  ratio  of 
average  annual  benefits  and  average  annual  costs  is  1.2. 

The  District  Engineer  recommends  construction  of  the  selected  plan 
generally  as  described  and  discussed  in  the  Detailed  Project  Report. 
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DETAILED  PROJECT  REPORT 
FOR 

CAYUGA  CREEK  WATERSHED,  NEW  YORK 
UNDER 

SECTION  205  OF  THE  1948  FLOOD  CONTROL  ACT,  AS  AMENDED 
THE  STUDY  AND  REPORT 


PURPOSE  AND  AUTHORITY 

Cayuga  Creek  overflows  its  banks  almost  annually,  flooding  local 
areas  in  the  town  of  Cheektowaga.  This  flooding  subjects  the  resi¬ 
dents  and  businessmen  to  inconvenience  and  financial  loss  because  of 
inaccessibility  to  homes  and  businesses  and  causes  property  damage. 
The  purpose  of  this  report  is  to  identify  and  develop  feasible  solu¬ 
tions  to  these  problems  based  upon  sound  engineering,  economic, 
environmental  and  social  considerations. 

This  report  is  authorized  by  Section  205  of  the  1948  Flood 
Control  Act,  as  amended.  The  Act  limits  Federal  spending  to  $2 
million  unless  the  area  has  been  declared  a  major  disaster  area 
during  the  past  five  years,  then  Federal  spending  is  extended  to  $3 
million.  The  town  of  Cheektowaga  has  not  been  declared  a  disaster 
area  so  Federal  spending  is  limited  to  $2  million. 

Initially,  at  the  request  of  local  interests  through  their  repre¬ 
sentatives  in  Congress,  the  Committee  on  Public  Works  of  the  House  of 
Representatives  adopted  and  passed  a  resolution  on  13  June  1956  that 
authorized  a  study  of  Cazenovia  and  Cayuga  Creeks  for  flood  control. 
On  10  July  1961,  the  Committee  on  Public  Works  of  the  Senate  adopted 
and  passed  a  resolution  that  enlarged  the  scope  to  include  the  entire 
Buffalo  River  Basin  in  the  interest  of  flood  control,  allied  pur¬ 
poses,  and  water  supply.  The  Chief  of  Engineers  approved  combining 
the  two  resolutions  on  14  December  1961.  On  14  June  1972,  the  House 
Committee  on  Public  Works  adopted  and  passed  a  resolution  to  further 
expand  the  study.  The  Resolution  reads  as  follows: 

"Resolved  by  the  Committee  on  Public  Works  of  the 
House  of  Representatives,  United  States,  that  the 
Board  of  Engineers  for  Rivers  and  Harbors  is  hereby 
required  to  review  the  reports  of  the  Chief  of 
Engineers  on  Cazenovia  Creek,  and  Cayuga  Creek,  New 
York,  submitted  in  House  Document  No.  326,  77th 
Congress,  and  other  pertinent  reports,  with  a  view 
to  determine  whether  any  modifications  of  the 
recommendations  contained  therein  are  advisable 
at  this  time,  with  particular  reference  to  providing 
improvements  in  the  interest  of  flood  control, 
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wastewater  management,  water  supply,  water  quality, 
environemntal  quality,  recreation  and  fish  and 
wildlife  for  the  Buffalo  River  Basin,  New  York." 

The  Chief  of  Engineers  authorized  further  enlargement  of  the 
study  on  5  March  1973  to  include  the  Buffalo  Urban  Area  (SMSA)  and 
redesignated  the  study  "Buffalo  Metropolitan  Area,  NY  44012."  The 
expanded  study  authorization  permitted  consideration  of  all  needs  and 
problems  required  under  the  Corps  Urban  Studies  Program.  This  study 
of  the  Cayuga  Creek  portion  of  the  Buffalo  Metropolitan  Area  was 
authorized  for  completion  under  Section  205  by  the  Chief  of  Engineers 
on  16  July  1976. 

SCOPE  OF  THE  STUDY 

This  study  is  interim  to  the  Buffalo  Metropolitan  Area,  New  York, 
Water  Resources  Management  Feasibility  Study  with  emphasis  on 
consideration  of  flood  management  in  the  Cayuga  Creek  Watershed. 

The  Cayuga  Creek  study  area  includes  the  entire  40-mile  reach, 
from  the  headwaters  to  the  mouth,  including  tributaries.  The  major 
tributaries  are  Slate  Bottom  Creek,  located  about  2.6  miles  upstream 
of  the  mouth,  and  the  little  Buffalo  Creek  which  joins  Cayuga  Creek 
approximately  three  miles  above  Lancaster,  New  York.  The  Cayuga 
Creek  Basin  area  in  relationship  to  the  entire  Buffalo  River  Basin  is 
shown  on  Plate  1.  The  location  of  the  local  protection  project, 
detailed  in  this  report,  and  considered  reservoir  are  also  indicated 
on  Plate  1.  In  addition  to  hydraulic  considerations,  this  study 
assesses  the  hydrologic,  ecologic,  and  economic  effects  that  the 
project  will  have  on  the  Cayuga  Creek  Watershed.  Investigations  were 
made  in  sufficient  detail  to  select  the  best  possible  plan  for 
construction.  The  study  has  been  coordinated  with  individual  pro¬ 
perty  owners,  the  general  public,  and  interested  agencies. 

STUDY  PARTICIPANTS  AND  COORDINATION 

A  document  entitled  "Public  and  Private  Interest  Groups  of  the 
Cayuga  Creek  Basin  in  Erie  County:  Who  They  are  and  What  They  Think" 
was  prepared  by  the  Corps  in  June  1974.  During  preparation  of  the 
document,  various  Federal,  State  and  local  Government  agencies  were 
consulted,  including:  The  U.S.  Soil  Conservation  Service,  U.S. 
Environmental  Protection  Agency,  the  Erie  and  Niagara  Counties 
Regional  Planning  Board,  Erie  County  Department  of  Environmental 
Quality,  New  York  State  Department  of  Environmental  Conservation,  the 
town  of  West  Seneca,  the  town  of  Cheektowaga,  the  village  of  Depew, 
the  village  of  Lancaster,  the  town  of  Lancaster,  the  town  of  Alden, 
the  town  of  Marilla,  the  town  of  Bennington,  and  the  town  of  Sheldon. 


2 


During  preparation  of  this  report,  coordination  was  also  main¬ 
tained  with  the  Bureau  of  Outdoor  Recreation,  U.S.  Fish  and  Wildlife 
Service,  National  Park  Service,  New  York  State  Office  of  Planning 
Service,  New  York  State  Department  of  Transportation,  and  various 
organizations  and  interested  individuals.  Two  workshops  were  held  to 
obtain  information  to  assist  in  development  of  a  plan  of  improvement; 
the  first  was  held  on  8  April  1975  and  the  second  on  22  April  1975. 

The  organizations  and  interested  parties  chosen  to  participate  in  the 
workshops  were  selected  based  on  their  assumed  interest,  ability,  and 
desire  to  contribute  to  the  study.  Those  represented  at  the 
workshops  were:  The  Town  Engineer  from  West  Seneca  and  Cheektowaga, 
Mr.  Persichini  representing  the  village  of  Depew,  Mr.  Deutschlander 
representing  the  village  of  Lancaster,  New  York  State  Department  of 
Environmental  Conservation,  Erie  and  Niagara  Counties  Regional 
Planning  Board,  Soil  Conservation  Services,  Mr.  Repka  and  Mr. 
Frankowick  representing  a  town  of  Cheektowaga  developer,  Mr.  and 
Mrs.  Sitarek  representing  themselves  as  affected  homeowners  in  the 
vicinity  of  Union  and  William  Streets,  Mr.  and  Mrs.  Reinstein  repre¬ 
senting  themselves  and  the  environment,  and  Mr.  Hizby,  a  homeowner  in 
the  area.  The  workshops  were  extremely  informative  and  assisted  in 
obtaining  a  more  detailed  understanding  of  needs  and  desires  of  local 
residents  and  gave  each  an  opportunity  to  participate  in  development 
of  the  project.  All  attendees  expressed  satisfaction  with  the 
workshops . 

On  3  December  1976,  the  engineering  department  of  the  town  of 
Cheektowaga  was  contacted  to  obtain  information  on  available  topo¬ 
graphic,  property  maps,  and  drainage  plans  in  the  vicinity  of  Union 
and  William  Streets.  The  town  stated  that  a  local  consulting  engi¬ 
neering  firm  was  engaged  to  develop  a  storm  drainage  plan  in  the  area 
and  that  they  furnished  topographic  and  property  maps  of  the  area. 
Nussbaumer  and  Clark,  Inc.,  the  firm  retained  by  the  town  of 
Cheektowaga  to  develop  the  storm  drainage  plan,  was  contacted  on  8 
December  1976  to  obtain  further  information  on  the  topographic  maps 
and  other  engineering  data.  On  15  December  1976,  the  town  of 
Cheektowaga  Engineer  and  Assessor  were  invited  to  discuss  the  best 
location  for  the  proposed  structures  particularly  as  it  would  affect 
property  owners  and  town  plans  for  development.  On  21  January  1977, 
Buffalo  District  personnel  visited  a  gentleman  at  the  proposed  proj¬ 
ect  site  who  claimed  to  be  a  spokesman  for  the  owner  of  the  property 
where  the  structures  would  be  built.  The  man  was  very  receptive  and 
appreciative  that  we  explained  the  tentative  project  plan  with  him 
and  indicated  no  objection  to  construction  or  maintenance  of  the  proj¬ 
ect.  Items  of  local  cooperation  were  discussed  with  officials  of 
New  York  State  Department  of  Environmental  Conservation  in  Albany,  NY, 
on  3  May  1978.  On  13  February  1979,  Corps  staff  met  with  home 
owners  to  discuss  the  relationship  of  the  Selected  Plan  to  their 
interests.  Numerous  phone  conversations  and  office  visits  have  been 
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made  by  Corps  personnel  to  explain  the  operation  and  function  of  the 
proposed  improvements.  A  Public  Notice  wsb  issued  and  distributed  on 
6  April  1979  to  identify  the  dredged  or  fill  material  that  will  be 
discharged  into  Cayuga  Creek  by  implementation  of  the  proposed  proj¬ 
ect,  and  to  provide  an  opportunity  for  any  persons  affected  by  such 
discharge  of  materials,  to  request  a  public  hearing.  The  notice  was 
issued  in  conformance  with  40  USC  of  FR  230  -  Section  404,  of  PL  92- 
500.  No  one  requested  a  hearing. 

THE  REPORT 

This  report  is  comprised  of  a  Main  Report,  Technical  Appendices, 
and  a  Pertinent  Correspondence  Appendix.  The  Main  Report  is  a  brief 
summarized  discussion  of  the  study,  purpose,  scope,  considerations, 
statement  of  findings,  and  recommendations.  The  Main  Report  is  a 
brief  nontechnical  condensation  while  the  Technical  Appendices  con¬ 
tain  supporting  data,  are  more  detailed  and  are  more  technical.  The 
Pertinent  Correspondence  Appendix  contains  correspondence  associated 
with  the  study  that  reflects  views  of  private  and  public  interests. 

PRIOR  STUDIES  AND  REPORTS 

As  a  result  of  past  flooding  along  Cayuga  Creek,  a  number  of 
studies  and  reports  have  been  prepared  by  various  Federal,  State,  and 
local  agencies.  These  studies  and  reports  provide  information  on 
water  and  related  land  resource  problems  in  the  Cayuga  Creek  Basin 
that  assisted  in  developing  the  plan  recommended  in  this  report  for 
reducing  flood  damage  in  the  town  of  Cheektowaga.  A  summary 
discussion  of  pertinent  prior  studies  and  reports  is  presented  chron¬ 
ologically  in  the  following  paragraphs. 

A  survey  report  on  Cayuga,  Buffalo,  and  Cazenovia  Creeks,  sub¬ 
mitted  to  Congress  23  July  1941,  was  subsequently  published  in  House 
Document  No.  326,  77th  Congress,  FirBt  Session,  and  was  the  basis  for 
authorization  and  subsequent  construction  of  the  local  flood  protec¬ 
tion  project  at  Lancaster  on  Cayuga  Creek.  The  project  includes 
channel  improvement,  earth  dikes,  and  some  steel  sheet  pile  flood 
walls.  No  other  projects  investigated  at  the  time  were  found  to  be 
economically  feasible. 

A  definite  project  report  dated  1  July  1943  was  prepared  prior  to 
the  construction  of  the  project  at  Lancaster.  It  was  recommended  in 
the  report  that  authorization  be  given  for  preparation  of  contract 
drawings  and  specifications. 

House  Document  No.  574,  78th  Congress,  Second  Session,  5  May 
1977,  contained  a  survey  report  prepared  by  the  Department  of 
Agriculture  describing  an  investigation  of  water  flow  retardation  and 


4 


soil  erosion  prevention  to  provide  flood  and  streambank  protection. 
The  report  recommended  a  program  of  farmland  treatment  and  retirement 
and  reforestation  of  submarginal  land. 

A  Corps  of  Engineers  survey  report  was  submitted  to  Congress  on 
7  November  1949.  The  report  contained  information  on  improvements  to 
reduce  flood  damages  along  the  lower  reaches  of  Cayuga,  Buffalo  and 
Cazenovia  Creeks,  and  the  possibility  of  combining  water  supply  for 
Lockport  and  other  localities  with  flood  control  storage  in  a  reser¬ 
voir  on  the  watershed.  No  improvement  was  recommended  in  the  report. 

Draft  of  survey  report  (Review  of  Reports  for  Flood  Control  and 
Allied  Purposes)  recommending  four  local  protection  projects,  three 
on  Cazenovia  Creek  and  one  on  Cayuga  Creek,  was  completed  and  sub¬ 
mitted  to  the  Division  Engineer,  North  Central,  in  April  1967  but  was 
returned  for  additional  information  on  reservoirs.  The  Corps  assumed 
that  the  State  of  New  York  Study  of  reservoirs  being  made  at  the  time 
would  assist  in  preparation  of  the  Corps  report.  However,  the 
State's  report,  completed  in  December  1969,  did  not  provide  suf¬ 
ficient  survey  scope  information  to  complete  the  Corps  report. 

A  flood  plain  information  report  on  Cayuga  Creek  in  the  towns  of 
West  Seneca,  Cheektowaga,  and  Lancaster  was  prepared  by  the  Corps  of 
Engineers  in  May  1967.  This  report  was  furnished  to  the  Erie  County 
Department  of  Public  Works,  the  requesting  agency. 

In  October  1968,  Harza  Engineers  -  Greely  and  Hansen  printed  a 
report  entitled  "Erie-Niagara  Basin,  Comprehensive  Water  Resources 
Plan,  Alternatives  for  Water  Resources  Development."  The  report  was 
the  basis  for  the  State  of  New  York  report  printed  the  following 
year.  The  State  of  New  York  report,  "Erie-Niagara  Basin 
Comprehensive  Water  Resources  Plan,  Main  Report,"  presents  a  plan  for 
water  resources  development  in  western  New  York  State.  This  report 
was  published  by  the  Erie-Niagara  Basin  Regional  Water  Resources 
Planning  Board  in  December  1969.  The  Corps  of  Engineers  participated 
in  the  State  study  under  Section  214  of  the  1965  Flood  Control  Act. 
The  report  summarized  investigations  that  identified  available 
resources,  needs,  and  opportunities  for  development. 

A  public  meeting  was  held  by  the  State  of  New  York  Department  of 
Environmental  Conservation  on  29  June  1971  to  obtain  the  views  of 
local  interests  on  various  plans  and  alternatives  presented  in  the 
report.  On  28  October  1971,  the  State  prepared  a  brief  report  based 
upon  the  opinions  expressed  at  the  public  meeting. 

A  Type  15  flood  insurance  study  for  the  towns  of  West  Seneca, 
Elma,  and  Cheektowaga  was  completed  by  Corps  of  Engineers  personnel 
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in  February  1974.  The  flood  hazard  areas  in  the  floodway  were  deli¬ 
neated  for  the  once  in  100-year  flood  level.  A  copy  of  the  map 
outlining  these  areas  is  on  file  at  the  Buffalo  District  office  of 
the  Corps  of  Engineers. 

An  unfavorable  reconnaissance  report  for  Cayuga  Creek,  Lancaster, 
NY,  was  submitted  to  the  Division  Engineer,  North  Central  on  10  May 
1974.  A  report  entitled  "Public  and  Private  Interest  Groups  of  the 
Cayuga  Creek  Basin  in  Erie  County:  Who  They  are  and  What  They  Think" 
was  completed  by  the  Corps  in  August  1974.  A  report  entitled  "Cayuga 
Creek  Erie  County,  New  York  Review  of  Reports  for  Flood  Control  and 
Related  Purposes"  was  completed  by  the  Corps  in  October  1974.  The 
report  identified  data  that  would  be  useful  in  preparation  of  a  pre¬ 
liminary  feasibility  report.  A  preliminary  environmental  report  with 
a  photographic  survey  of  the  Cayuga  Creek  Basin  was  also  completed 
in  October  1974  for  use  in  preparation  of  a  preliminary  feasibility 
report . 

A  Preliminary  Feasibility  Report  (PFR)  for  flood  management  of 
the  Cayuga  Creek  Watershed  was  completed  by  the  Corps  of  Engineers  in 
May  1975  but  the  recommended  structural  alternative  was  reconsidered 
and  modified  so  that  the  modified  plan  would  be  well  within  cost 
limitations  to  qualify  for  completion  under  Section  205  Authority. 
Town  of  Cheektowaga  and  State  of  New  York  officials  were  consulted 
and  approved  of  the  proposed  modification.  On  17  November  1975,  the 
New  York  State  Department  of  Environmental  Conservation  (NYSDEC) 
requested  the  Corps  of  Engineers  to  continue  study  of  Cayuga  Creek  in 
the  William  Street-Union  Road  area  under  Section  205  of  the  1948 
Flood  Control  Act.  On  9  December  1975,  the  District  Engineer, 
Buffalo,  recommended  that  the  PFR  completed  in  May  1975  serve  as 
Stage  1  and  Stage  2  planning  phases  of  the  Section  205  authority. 

The  Chief  of  Engineers  concurred  and  that  the  study  leading  to  a 
Detailed  Project  Report  (DPR)  be  initiated  at  Stage  3,  Development  of 
a  Recommended  Plan  for  construction.  The  draft  report  was  completed 
in  March  1978  and  this  is  the  final  report.  Approval  of  this  report 
by  OCE  is  scheduled  for  October  1979.  The  New  York  State 
Department  of  Environmental  Conservation  has  the  responsibility  of 
acquiring  the  lands  and  easements  for  the  project  and  the  Corps  will 
request  the  State  to  do  this  immediately  following  OCE  approval  of 
this  DPR  if  funds  are  available  for  plans,  specifications,  and 
construction.  The  NYSDEC  requires  about  15  months  to  complete  the 
land  acquisition  that  would  then  allow  the  Corps  to  complete  plans 
and  specifications  by  March  1981,  award  a  construction  contract  by 
April  1981,  and  complete  construction  of  the  project  in  the  summer  of 
1982. 

In  addition  to  the  reports  indicated  above,  there  are  numerous 
other  sources  of  material  relevant  to  the  Cayuga  Creek  Basin  that 
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were  reviewed  during  preparation  of  the  PFR  completed  by  the  Corps  in 
May  1975.  These  reports  were  prepared  by  State,  regional,  county, 
city,  and  town  agencies  and  are  related  to  a  multiplicity  of  concerns 
and  problem  identification,  needs,  and  solutions.  The  reports  con¬ 
tain  information  on  recreation,  water  quality,  the  environment, 
social  and  economic  aspects,  storm  drainage,  land  use,  and  other 
localized  problems  and  needs  in  the  Cayuga  Creek  Basin. 
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RESOURCES  AND  ECONOMY  OF  THE  STUDY  AREA 


GENERAL 

In  the  development  of  a  solution  to  the  present  and  future  over¬ 
bank  flooding  problem  in  the  vicinity  of  Union  and  William  Street  in 
the  study  area,  consideration  was  given  to  the  resources  and  develop¬ 
ment  trends  of  the  area.  This  section  presents  data  related  to  the 
environment,  natural  and  human  resources,  land  development,  and  to 
the  economy  of  the  study  area.  The  most  detailed  data  are  related  to 
the  Union  and  William  Street  area  in  the  town  of  Cheektowaga.  Other 
detailed  data  on  resources  and  economy  of  the  study  area  are  con¬ 
tained  in  Appendix  B. 

Cayuga  Creek  is  the  northernmost  of  the  three  main  tributaries  of 
the  Buffalo  River  and  flows  through  seven  towns  and  two  villages  in 
three  counties  (Erie,  Wyoming,  and  Genesee)  as  it  meanders  from  its 
headwaters  in  the  town  of  Sheldon  in  Wyoming  County  to  its  mouth  and 
confluence  with  the  Buffalo  Creek  at  Harlem  Road  and  Clinton  Street 
to  form  the  Buffalo  River.  The  entire  Buffalo  River  Basin  is  shown 
on  Plate  1. 

The  upstream  reaches  of  Cayuga  Creek  and  its  major  tributary. 
Little  Buffalo  Creek,  flow  in  a  north-northwest  direction  through 
farmlard  located  in  the  towns  of  Sheldon,  Bennington,  Marilla,  and 
Alden.  Near  the  confluence  of  these  two  creeks,  Cayuga  Creek  begins 
to  flow  in  a  more  westerly  direction  through  the  suburban  communities 
of  Lancaster,  Depew,  Cheektowaga,  and  West  Seneca.  The  villages  of 
Lancaster  and  Depew  are  almost  completely  developed  while  in  the 
towns,  only  a  small  portion  of  the  land  zoned  for  industrial  and  com¬ 
mercial  development  has  been  utilized.  Local  planning  officials  have 
indicated  that,  although  no  development  protections  have  been  made, 
the  rate  of  residential  development  in  the  area  has  been  less  than 
anticipated. 

Because  of  the  hazard  of  flooding,  most  areas  immediately  adja¬ 
cent  to  the  creek  remain  in  a  natural  state  and  are  ideal  for  park 
development.  Presently,  approximately  780  acres  of  open  space  exist 
between  the  mouth  of  the  creek  at  Harlem  Road  and  Clinton  Street,  and 
Como  Lake  Park,  Lancaster.  The  Erie  and  Niagara  Counties  Regional 
Planning  Board  has  proposed  an  open  space  and  recreation  plan  and 
program  to  be  completed  by  1990  that  would  effectively  double  the 
area  presently  used  for  parks  and  recreation. 
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ENVIRONMENTAL  SETTING  AND  NATURAL  RESOURCES 


Cayuga  Creek  drains  an  area  of  128  square  miles,  is  about  40 
miles  long,  and  is  located  in  the  west  central  part  of  New  York 
State.  The  two  major  tributaries  of  Cayuga  Creek  are  Little  Buffalo 
and  Slate  Bottom  Creeks.  Little  Buffalo  Creek  is  17  miles  long  and 
drains  about  23  square  miles  with  headwaters  near  Folsomdale  and 
Bennington  Corners,  NY.  This  tributary  flows  northwesterly  to  join 
Cayuga  Creek  a  short  distance  southeast  of  Lancaster.  Slate  Bottom 
Creek  is  8.4  miles  long,  drains  11.8  square  miles,  rises  north  of 
Elma,  NY,  and  enters  Cayuga  Creek  about  2.6  miles  upstream  of  its 
mouth.  In  addition,  Williams town  Brook  is  a  small  tributary  about 
1.0-mile  long  and  drains  a  1.0-square  mile  area  that  is  intensely 
developed  as  an  apartment  complex  and  a  shopping  mall.  The  stream 
flows  southerly  through  the  shopping  mall  in  an  underground  conduit 
and  under  Union  Road  where  the  brook  becomes  an  open  channel  as  it 
flows  through  the  apartment  complex.  It  crosses  under  William  Street 
and  Cayuga  Creek  Road  through  another  conduit,  and  enters  Cayuga 
Creek  about  3.0  miles  upstream  of  its  mouth. 

The  climatological  data  applicable  to  the  Cayuga  Creek  Basin  was 
obtained  from  12  weather  stations  in  or  near  the  Buffalo  River  Basin. 
Only  eight  are  still  in  operation,  including  the  U.S.  Weather  Bureau 
first  order  station  at  the  Buffalo  International  Airport.  Generally 
the  climate  of  the  basin  can  be  characterized  as  humid  with  tem¬ 
peratures  ranging  from  24.2°F  in  January  to  69.2°F  in  July  with  an 
average  annual  precipitation  of  36.92  inches.  Monthly  rainfall 
averages  are  fairly  constant  ranging  from  2.53  inches  in  February  to 
3.33  inches  in  May.  The  records  show  that  snow  can  be  expected 
during  eight  months  each  year  with  an  average  annual  snowfall  of  82.3 
inches  and  the  greatest  accumulations  occurring  in  January,  December, 
February,  and  March  in  that  order.  This  accumulation  of  snow  and 
spring  rains  accelerates  runoff  into  Cayuga  Creek  and  is  a  major 
cause  of  annual  overbank  flooding  along  Cayuga  Creek.  Table  1  shows 
the  average  monthly  cl imatological  data  for  the  Cayuga  Creek  Basin 
and  in  and  adjacent  to  the  Buffalo  River  Basin. 

Topographically,  Cayuga  Creek  Basin  consists  of  a  succession  of 
nearly  level  plains  rising  to  the  north  in  a  series  of  steps.  In  the 
lower  reaches,  from  the  mouth  to  Lancaster,  the  course  of  the  creek 
has  been  modified  by  the  northward  retreat  of  the  ice  front  during 
the  final  stages  of  the  last  glaciation.  The  western  deflection  of 
all  the  creeks  in  the  Buffalo  River  Basin  may  have  also  been  the 
result  of  that  same  ice  front.  In  the  upper  reaches,  where  the  creek 
borders  the  northern  edge  of  the  Allegheny  Plateau,  erosion  has  taken 
place.  This  erosion  is  caused  by  high  stream  velocities  and  non- 
wooded  overbanks.  The  eroded  material  then  deposits  on  the  Erie 


Table  1  -  Climatological  Data  in  and  Adjacent  to  the  Buffalo  River  Basin 
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Plain  where  the  creek  widens  and  velocities  decrease.  Evidence  of 
this  deposition  is  manifest  in  the  lower  reaches  where  shoals  have 
formed,  partially  obstructing  the  channel.  Topographic  data  for 
Cayuga  Creek  are  given  in  Table  2. 


Table  2  -  Cayuga  Creek  Topographic  Data 


Reach 

Length 

Mi. 

Source 
El.,  Ft. 

Terminus 
El.,  Ft. 

Average 

Slope 

Ft/Mi. 

Drainage 
Area 
Sq.  Mi. 

Cayuga  Creek 

AO 

1.6A0 

578 

27.5 

128 

Source  to  Bennington 

(10) 

(1.6A0) 

(1,060) 

(58.2) 

(32) 

Bennington  to  Cowlesville 

(5) 

(1,060) 

(910) 

(30.0) 

(16) 

Cowlesville  to  Little 
Buffalo  Creek 

(12) 

(910) 

(675) 

(19.6) 

(7) 

Little  Buffalo  Creek 
to  Lancaster 

(3) 

(675) 

(652) 

(7.7) 

(15) 

Lancaster  to  Depew 

(2) 

(652) 

(625) 

(13.5) 

(3) 

Depew  to  Mouth 

(8) 

(625) 

(578) 

(5.9) 

(27) 

Little  Buffalo  Creek 

17 

1,3A0 

675 

39.1 

23 

The  bedrock  geology  underlying  the  area  consists  of  sedimentary 
formation  from  the  middle  and  upper  Devian  age.  These  strata  form 
an  outcrop  pattern  of  east-west  trending  bands,  dipping  to  south  at  a 
slope  of  about  AO  feet  per  mile.  The  major  units  of  material 
underlying  deltaic  deposits,  glacial  lake  deposits,  and  recent  sedi¬ 
ments  of  alluvial  material.  These  form  outcrop  patterns  which  can  be 
seen  at  various  points  in  the  creek  bed.  The  surficial  deposits 
found  generally  blanketing  the  study  area  are  the  result  of 
Pleistocene  glaciation.  The  area  was  subjected  to  a  succession  of 
ice  advances  and  retreats  which  deposited  glacial  till  and  complex 
patterns  of  f luvio-glacial  and  lacustrine  sediments.  These  heteroge¬ 
neous  surficial  deposits  exert  a  strong  influence  in  ground  water 
behavior. 

The  water  supply  in  the  Cayuga  Creek  Basin  is  generally  obtained 
from  two  sources,  Lake  Erie  through  the  city  of  Buffalo  and  the  Erie 
County  Water  Authority  or  from  wells  and  springs.  The  ground  water 
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behavior  in  the  area  is  extremely  variable  but  in  most  cases  the  sta¬ 
tic  water  levels  are  generally  less  than  20  feet  below  ground  level. 
Overall  water  movements  within  overburden  are  generally  controlled 
by  the  gradient  of  bedrock  surface  beneath,  which  has  low  per¬ 
meability. 

Since  1966,  the  Air  Pollution  Control  Division  of  the  Erie  County 
Department  of  Health  has  been  gathering  data  on  air  quality.  The 
data  indicate  that  suspended  particulants  and  sulfation  levels  occur 
in  the  vicinity  of  and  downwind  from  industrial  zones.  The  Cayuga 
Creek  Basin  is  far  enough  removed  from  industrial  centers  of  Buffalo 
to  remain  unaffected  by  air  pollution  problems. 

A  strip  of  land  along  both  banks  of  Cayuga  Creek  ranging  in  width 
from  about  50  feet  to  100  feet  remains  undeveloped  and  lined  with 
trees  and  a  lush  vegetation  cover.  The  Cayuga  Creek  channel  from  its 
mouth  upstream  to  the  Union  Road  bridge  has  about  a  12-foot  drop  from 
the  top  of  bank  to  the  thalweg  and  is  120  feet  wide  at  the  bottom. 
Upstream  of  Union  Road  the  depth  from  thalweg  to  the  top  of  bank 
decreases  to  about  nine  feet  and  the  width  increases  to  about  250 
feet.  Both  banks  of  the  creek  contain  black  willow,  American  syca¬ 
more,  and  eastern  cottonwood  in  abundance.  Mixtures  of  shrubs  and 
weeds  such  as  chokeberry,  wild  grape,  raspberry,  thistle,  and 
goldenrod  are  some  of  the  plants  that  have  established  themselves  on 
terrain  adjacent  to  the  creek.  The  dominant  ground  cover  species  are 
wild  grape  and  staghorn  sumac  occurring  in  dense  thickets  further  up 
on  the  stream  banks.  Many  of  the  shrubs  and  trees  are  so  close  to 
the  water's  edge  that,  as  the  creek  undercuts  its  banks,  they  fall 
into  the  channel.  In  some  residential  areas  near  the  creek,  there  is 
an  abundance  of  low  grasses  and  cleared  areas  that  have  been  main¬ 
tained  as  lawns.  In  other  areas  in  the  villages  of  Depew  and 
Lancaster,  natural  vegetation  along  the  streambanks  is  less  extensive 
due  to  greater  commercial  development. 

There  are  14  different  soil  types  located  within  and  surrounding 
the  project  area  near  Union  Road  and  William  Street  in  the  town  of 
Cheektowaga  that  have  been  mapped  and  described  by  soil  scientists. 
Soil  criteria  such  as  depth,  drainage,  acidity,  alkalinity,  texture, 
slope,  permeability,  stoniness,  and  water  table  height  are  among  the 
factors  considered  in  the  descriptions.  The  following  survey  map 
shows  the  location  of  the  soils  in  the  vicinity  of  the  project  area. 

The  fairly  dense  streambank  vegetation  along  Cayuga  Creek  pro¬ 
vides  an  excellent  habitat  for  wild  birds  and  mammals.  The  Buffalo 
Ornithological  Society  lists  about  372  different  species  of  birds 
sighted  in  the  western  New  York  area.  Of  these,  some  are  non¬ 
migrating,  others  sited  only  during  summer  or  winter,  and  others 
observed  only  during  migration  through  the  area.  On  a  seasonal 
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basis,  bird  life  is  essentially  static  during  January  and  February 
with  a  noticeable  migration  beginning  in  March  as  some  visitors  leave 
for  the  north  and  some  waterfowl  migrate  from  the  south.  Some  prey 
birds  and  land  birds  are  observed  leaving  the  area.  Peak  migration 
is  reached  in  April  and  May.  The  most  common  species  in  the  project 
area  include  the  starling,  cardinal,  crow,  yellow  shafted  flicker, 
common  grackle,  American  robin,  morning  dove,  song  sparrow,  red¬ 
winged  blackbird,  slate-gray  juneo,  and  mallard.  The  water  depth  in 
the  Cayuga  Creek  is  too  shallow  to  support  large  waterfowl  or  diving 
ducks.  Ring-necked  pheasant  are  often  observed  especially  during  the 
nonhunting  season.  About  45  species  of  mammals  have  been  seen  in  the 
western  New  York  region  and  the  most  common  in  the  vicinity  of  the 
project  area  include  mice,  chipmunks,  squirrels,  eastern  cottontail 
rabbit,  bats,  moles,  and  skunk.  Salamanders,  toads,  frogs,  turtles, 
and  snakes  of  various  types  also  thrive  in  and  around  the  Cayuga 
Creek.  A  number  of  plant  and  animal  species,  whose  existence  is  con¬ 
sidered  to  be  in  peril,  have  present  or  prior  natural  ranges  which 
encompass  the  project  vicinity.  These  species  are  protected  by  the 
Federal  Government  under  the  Endangered  Species  Act  of  1978  (16  USC, 
1531-1543,  87  Stat  884)  and  by  New  York  State  under  jurisdiction  of 
Section  11-0535  and  9-1503  of  the  Environmental  Conservation  Law. 

The  Federal  Register  of  17  January  1979,  Vol.  44,  No.  12,  pp.  3636- 
3654  gives  the  most  recent  list  of  species  protected  Federally. 
Endangered  species  protected  by  the  State  of  New  York  are  listed  in 
Section  11-0535  of  the  Environmental  Conservation  Law.  Only  five 
vertebrate  species  protected  by  either  law  have  a  possibility  of 
occurring  in  the  Cayuga  Creek  area;  the  Osprey,  Bald  Eagle,  Peregrine 
Falcon,  Indiana  Bat,  and  Bog  Turtle.  No  recent  sightings  of  any  of 
these  animals  have  been  recorded  in  the  project  area.  Section 
9-1503  of  the  New  York  State  Conservation  Law  protects  a  number  of 
plant  species  native  to  New  York  State.  None  are  known  from  the 
project  vicinity.  The  Endangered  Species  Act  protects  one  plant 
native  to  New  York  State.  This  plant  is  the  Northern  Wild  Monkshood 
(Aconitum  noveboracense)  a  plant  of  the  deep  woods  and  damp  slopes. 
This  plant  is  not  known  from  the  project  vicinity. 

Because  of  the  geological  characteristics  of  Cayuga's  streambed, 
only  a  few  pools  exist  that  are  of  a  quality  to  support  aquatic  life. 
Cayuga  Creek  in  its  lower  reaches  is  rather  shallow,  slugggish,  and 
highly  turbid  during  much  of  the  year  and  the  bed  is  a  pavement  of 
shale  or  limestone.  Some  gravel  shoals  exist  where  bridge  abutments 
have  impeded  stream  flow.  Well  developed  riffle  areas  are  common 
only  in  the  creek  headwaters  a  considerable  distance  upstream  of  the 
project  area.  In  the  few  pools  that  do  exist  there  can  be  found 
small  mouth  bass,  large  mouth  bass,  suckers,  minnows,  and  pan  fish. 
The  Little  Buffalo  Creek,  one  of  the  major  tributaries  to  Cayuga 
Creek,  supports  brown  trout  in  a  3-1/2  mile  reach  below  the  village 
of  Marilla. 
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Only  the  town  of  Lancaster  in  the  Cayuga  Creek  Basin  now 
discharges  the  effluent  from  their  waste  treatment  facilities  to 
Cayuga  Creek.  Flows  from  the  village  of  Depew,  and  village  of 
Lancaster,  plants  are  now  directed  to  the  Buffalo  Sewer  Authority 
Treatment  Plant.  The  town  of  Cheektowaga  also  has  an  outfall  to  the 
Buffalo  River  just  downstream  at  the  confluence  of  the  Cayuga  Creek 
and  Buffalo  Creek.  However,  under  a  State  adopted  water  resource 
development  plan,  these  discharges  will  be  part  of  a  County  Sewer 
District  and  be  pumped  to  the  city  of  Buffalo  for  secondary  treat¬ 
ment.  The  most  comprehensive  data  on  Cayuga  Creek  water  quality  are 
that  maintained  by  the  Erie  County  Laboratory  Public  Health  Division. 
These  data  published  in  the  1973  Erie  County  Stream  Survey  are  pre¬ 
sented  in  Table  3.  The  data  were  from  samples  collected  during  the 
summer  of  1973,  during  normal  working  hours  with  no  attempt  to  corre¬ 
late  sampling  with  the  time  of  day. 

With  its  high  nutrient  content  and  sluggish  plow,  Cayuga  Creek 
supports  large  numbers  of  algal  and  higher  plant  forms,  except  where 
septic  conditions  obtain.  Benthic  invertebrates  of  Cayuga  Creek  are 
listed  in  Table  4,  based  upon  collections  made  during  1973  by  Erie 
County.  The  midge  fly  larva  is  abundant  at  all  stations,  reflecting 
its  tolerance  to  a  wide  range  of  conditions.  Tubifox  worms,  which 
are  generally  considered  to  be  indicative  of  sewage  sludge,  are  a 
dominant  organism  below  the  village  of  Lancaster.  Also  common  in  the 
lower  reaches  of  the  creek  is  Physa,  a  snail  which  can  breathe  air 
and  is  able  to  tolerate  low  oxygen  levels.  In  contrast,  the  upper 
reaches  of  the  creek  are  dominated  by  clean  water  forms  such  as  the 
magfly  and  stonefly  larvae.  Throughout  much  of  its  length,  Cayuga 
Creek  is  a  very  poor  habitat  for  fish,  especially  those  species  of 
interest  to  man  as  a  source  of  recreational  pleasure.  The  upper 
reaches  of  Cayuga  Creek  are  narrow  and  shallow  and  the  lower  reaches, 
while  wider  and  deeper,  are  grossly  polluted.  In  1928,  before  the 
sewage  plants  in  Depew  and  Lancaster  were  in  operation,  only  five 
species  were  collected  while  other  local  streams  had  10-20  species. 
The  fish  inhabiting  Cayuga  Creek  are  the  golden  shiner,  mud  minnow, 
little  pickerel,  common  sunfish,  and  rare  pirate  perch.  These  types 
of  fish  are  typically  associated  with  weedy,  sluggish  ponds  and 
streams.  Even  though  the  quality  of  Cayuga  Creek  has  improved 
somewhat  in  recent  years,  the  lower  creek  downstream  of  the  villages 
of  Lancaster  and  Depew  is  still  considered  one  of  the  lowest  quality 
reaches  of  stream  in  the  county.  Existing  waste  treatment  facilities 
are  inadequate  and  often  overloaded  causing  partially  treated  and 
often  raw  sewage  to  enter  the  creek.  During  a  recent  field  survey  of 
the  immediate  project  area  near  the  Union  Road  crossing,  decomposed 
sewage  and  rotting  algae  in  the  creek  caused  a  very  undesirable 
stench. 
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Table  3  -  Cayuga  Creek  Water  Quality 


Location 

Station 

Number 

BOD- 5, 
mg/L  02 

DO 

mg/L 

Totali' 

Phosphate 

as 

Phosphorus 

mg/L 

Ortho-i/ 

Phosphate 

as 

Phosphorus 

mg/L 

Fecal 
Coliforms 
per/100  ml 

Four  Rod  Road 
Town  of  Alden 

CY-11 

Max. 

1.2 

9.0 

0.11 

m 

Min. 

0.2 

7.2 

0.01 

Mean 

0.8 

8.0 

0.03 

0.01 

Schwartz  Road 
Town  of 

CY-9 

Max. 

2.4 

9.8 

0.05 

0.02 

2,000 

Lancaster 

Min. 

0.4 

7.1 

0.01 

0.01 

0 

Mean 

1.1 

8.6 

0.02 

0.01 

221 

Bowen  Road 
Town  of 

CY-8 

Max. 

1.4 

9.6 

0.15 

0.02 

1,400 

Lancaster 

Min. 

0.6 

8.0 

0.02 

0.01 

Mean 

0.9 

8.9 

0.08 

0.01 

Calanet  Road 
Village  of 

CY-6 

Max. 

37.0 

11.0 

1.00 

0.64 

7,000 

Lancaster 

Min. 

3.0 

2.8 

0.24 

0.11 

770 

Mean 

10.5 

6.5 

0.59 

0.38 

300 

Transit  Road 
Village  of 

CY-5 

Max. 

17.5 

7.4 

2.00 

1.18 

6,000 

Depew 

Min. 

1.8 

0.2 

0.20 

0.07 

1,750 

Mean 

7.5 

2.1 

0.99 

0.57 

2,686 

Rowley  Street 
Town  of 

CY-3 

Max. 

27.0 

7.2 

2.00 

2.00 

1,750 

Cheektowaga 

Min. 

4.6 

0.4 

0.19 

0.19 

50 

Mean 

10.0 

4.0 

1.02 

1.02 

590 

1/  Total  phosphate  includes  ortho,  suspended  and  inorganic. 

—  Orthophosphate  *  dissolved  phosphates,  available  for  assimilation 
by  stream  plantlife. 

U  New  York  State  standards  are  being  revised  but  as  yet  the  State 
has  not  established  standards  or  limits  for  BOD,  total  phosphates 
or  Ortho  Phosphates.  Present  standards  for  DO  in  the  villages  of 
Lancaster  and  Depew  and  the  town  of  Cheektowaga  are  that  the 
minimum  shall  not  be  less  than  5.0  mg/1  and  never  below  4.0. 
Upstream  the  minimum  is  7.0  and  never  less  than  6.0.  Fecal 
Coliforms  per/100  ml  shall  not  exceed  2,000  based  upon  five 
samples. 
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Table  4  -  Benthic  Invertebrates  Inhabiting  Cayuga  Creek 


Station!/ 

Organisms  CollectediL' 

CY-3 

Tendipes  (midge)  larvae 

Tubifex  (sludgeworms) 

Pentaneura  larvae 

Cypris 

CY-5 

Tubifex  (sludgeworms) 

Pentaneura  larvae 

Tendipes  (midge)  larvae 

Phyaa  (air-breathing  snails) 

Cypris 

CY-6 

Nematodes  (roundworms) 

Tubifex  (sludgeworms) 

Tendipes  (midge)  larvae 

Physa  (air-breathing  snails) 

Simulium  (blackfly)  larvae 

CY-9 

Mayfly  larvae 

Tendipes  (midge)  larvae 

Waterbeetles 

Stone fly  larvae 

Elmid  beetle  larvae 

CY-11 

\  f  -  - - - = - :  - - - — 

Stonefly  larvae 

Mayfly  larvae 

Pentaneura 

Tendipes  (midge)  larvae 

See  Cayuga  Creek  Water  Quality  Table  3. 
zJ  Listed  in  order  of  decreasing  abundance • 
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Actions  Taken  to  Date  -  Two  cultural  resources  investigations  (Miller 
and  Weil  1977,  and  Ivey  1979)  have  been  completed  within  the  environ¬ 
mental  impact  area  of  the  proposed  project.  The  reconnaissance  level 
survey  was  conducted  by  Miller  and  Weil.  During  this  survey  the 
entire  environmental  impact  area  was  inspected  and  several  cultural 
resources  manifestations  identified.  The  cultural  resource  survey 
conducted  by  Ivey  was  concentrated  on  the  Creeks ide  Grove 
Archaeological  Site  (UB  1503),  which  will  be  the  only  cultural 
resources  manifestation  affected  by  implementation  of  the  selected 
alternative. 

Based  on  the  findings  of  both  of  these  consultants  and  the  opinion  of 
the  New  York  State  Historic  Preservation  Officer,  the  Buffalo 
District  on  26  June  1979,  requested  a  determination  of  eligibility 
from  the  National  Register  of  Historic  Places  (NRHP)  pursuant  to  36 
CFR  para  63.  The  documentation  has  been  reviewed  by  the  NRHP  staff 
and  they  have  determined  that  the  site  is  eligible  for  inclusion  on 
the  National  Register. 

Anticipated  Actions  -  During  the  course  of  project  planning  several 
alternative  plans  were  developed  which  would  have  lessened  or  elimi¬ 
nated  the  project  impacts  on  UB  1503.  All  of  these  plans  were 
rejected  as  they  were  either  stucturally  or  economically  inefficient 
or  they  would  have  impacted  a  larger  area  of  other  potentially  signi¬ 
ficant  cultural  resources  identified  by  the  reconnaissance  survey. 

The  selected  plan  therefore  is  the  least  culturally  damaging  of  the 
feasible  alternatives. 

In  order  to  fulfill  the  mandate  of  Section  106  of  the  National 
Historic  Preservation  Act  of  1966  (PL  85-655)  a  draft  preliminary 
case  report  and  mitigation  plan  have  been  prepared.  (The  complete 
test  of  these  documents  are  contained  in  Appendix  E).  The  mitigation 
plan  consists  of  a  data  recovery  program  for  approximately  two  thirds 
of  the  site  impacted  by  the  proposed  project  and  preservation  of  the 
remaining  one  third  of  the  site.  The  Advisory  Council  on  Historic 
Preservation  and  the  Net?  York  State  Historic  Preservation  Officer 
have  been  requested  to  comment  on  the  mitigation  plan.  The  Buffalo 
District  considers  the  selected  project  plan  and  the  proposed  mitiga¬ 
tion  plan  to  be  the  most  prudent  and  feasible  alternative  to  deal 
with  the  Creekside  Grove  Archaeological  Site. 
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Imlementati.cn  of  the  Mitigation  Plan  -  The  Buffalo  District  estimates 
that  the  proposed  mitigation  plan  will  cost  about  $18,500.  The  Staff 
Archaeologist  for  the  New  York  SHPO  concurs  in  this  estimate  (see  the 
telephone  conversation  record  in  Appendix  E).  This  estimate  exceeds 
the  one  percent  cost  limitation  imposed  by  Public  Law  93-291  by 
$9,600.  Therefore,  additional  funds  would  be  necessary  to  complete 
the  mitigation  plan  for  this  project.  Without  these  additional 
funds,  the  Buffalo  District  cannot  comply  with  the  mandate  of  the 
National  Historic  Preservation  Act. 

There  has  been  little  development  of  park  and  recreational 
facilities  along  Cayuga  Creek.  The  only  county  park  in  the  entire 
basin  is  Como  Lake  Park  in  Lancaster,  owned  and  maintained  by  Erie 
County.  This  park  includes  facilities  for  tennis,  baseball,  basket¬ 
ball,  and  picnicking  and  is  heavily  utilized.  In  1973,  over  565,000 
people  visited  the  park  according  to  attendance  records  compiled  by 
the  Erie  County  Division  of  Parks.  The  town  of  Cheektowaga  maintains 
Losson  Road  Park  and  the  village  of  Lancaster  maintains  a  small  muni¬ 
cipal  park.  The  Buffalo  Area  Council  of  the  Boy  Scouts  of  America 
owns  and  maintains  a  Boy  Scout  Camp  near  Bennington. 

HUMAN  RESOURCES 

Tables  5  and  6  present  population  and  some  socioeconomic  data  for 
Cayuga  Creek  basin  communities.  Population  data  are  the  most  recent 
projections  approved  by  the  Regional  Planning  Board  on  13  May  1976, 
and  to  be  used  for  A-95  project  reviews.  The  socioeconomic  data  are 
based  upon  U.S.  Census  data  of  1970. 

DEVELOPMENT  AND  ECONOMY 

The  land  use  pattern  for  the  Buffalo  Metropolitan  area  is  typical 
of  that  of  a  medium  sized  central  city  with  a  few  urban  centers 
developing  on  the  perimeter.  The  lower  reach  of  Cayuga  Creek  Basin, 
in  the  town  of  Cheektowaga  is  presently  in  this  stage  of  development. 
The  Erie  and  Niagara  Counties  Regional  Planning  Board  predicts  that 
by  the  year  1990,  the  lands  within  the  Cayuga  Creek  Basin  between  the 
mouth  of  the  creek  and  its  confluence  with  the  Little  Buffalo  Creek 
will  be  completely  urbanized.  This  area  includes  the  towns  of 
Cheektowaga,  West  Seneca,  the  villages  of  Depew  and  Lancaster,  and 
part  of  the  town  of  Lancaster.  The  upper  basin  is  forcasted  to 
undergo  development  and  change  at  a  much  slower  rate  and  remain  as 
farmlands.  Existing  land  use  within  the  100-year  flood  outline  in 
vicinity  of  Union  Road  and  William  Street  is  shown  on  Plate  3. 
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Ac  present,  Che  most  concentrated  residential,  commericial,  and 
industrial  development  is  taking  place  in  the  lower  reaches  of  the 
Cayuga  Creek  Basin,  between  the  village  of  Depew  and  the  city  of 
Buffalo.  There  are  some  small  industrial  parks  in  West  Seneca  and 
Depew  but  all  major  industry  is  within  the  Buffalo  City  limits.  The 
towns  of  Cheektowaga,  West  Seneca,  and  the  village  of  Depew  serve  as 
residential  communities  for  employees  of  those  major  industries.  As 
the  residential  growth  takes  place,  commercial  development,  espe¬ 
cially  large  shopping  plazas,  are  constructed  to  keep  pace  with  the 
needs  of  the  residents.  Most  conmercial  development  in  Cheektowaga 
in  the  project  area  is  occurring  rear  Union  Road  near  Cayuga  Creek 
where,  in  the  past  few  years,  a  79-building  apartment  complex  con¬ 
taining  864  units  has  recently  been  completed  and  a  large  shopping 
mall  has  been  completed  a  few  blocks  away.  In  addition,  the  lower 
Cayuga  basin  with  its  proximity  to  the  Buffalo  International  Airport 
and  rail  lines  is  beginning  to  develop  and  encourage  light  industry 
and  warehouse  operations  to  complement  Buffalo's  heavy  industry. 
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Population  in  the  Cayuga  Creek  Basin,  1970-2000 


Note:  Projections  for  Bennington  and  Sheldon  defined  by  their  township  representatives 
all  others  by  the  Erie  Niagara  Counties  Regional  Zoning  Board. 
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PROBLEMS  AND  NEEDS 


GENERAL 

The  major  water  resource  problems  and  needs  of  the  Cayuga  Creek 
basin  are  flooding  and  bank  erosion.  Other  matters  of  concern  in  the 
basin  are  to  determine  the  impacts  of  improvements  or  no  improvements 
on  water  quality,  land  use,  economy,  public  health  and  safety,  fish 
and  wildlife  conservation,  water  supply,  water-related  recreation, 
and  other  aspects  of  human  and  natural  environment.  The  problems  and 
needs  were  determined  by  field  inspections  during  and  after  snow 
melt,  rain,  and  at  the  request  of  persons  living  near  areas  that  suf¬ 
fered  overbank  flooding  and  bank  erosion.  In  addition,  several 
public  meetings,  workshops,  contacts  with  individuals,  by  phone  and 
in  the  field,  have  assisted  to  clearly  identify  the  problem  areas  in 
the  Cayuga  Creek  Basin  and  to  clearly  understand  the  need  to  attemmpt 
a  solution  to  the  problems. 

FLOODING  AND  BANK  EROSION 

Flooding  occurs  almost  annually  along  Cayuga  Creek.  Most  of  the 
floods  are  caused  by  rapid  thawing  of  snow  cover  in  late  winter  and 
early  spring,  often  accelerated  by  rainfall.  Since  the  ground  is 
still  frozen,  rapid  runoff  into  Cayuga  Creek  occurs.  Some  of  the 
time,  ice  jams  aggravate  the  problem  by  clogging  bridge  openings. 
During  preparation  of  this  report,  an  analysis  of  ice  effects  on 
stream  water  surface  profile  was  made  and  it  was  verified  by  field 
observations  that  ice  does  effect  levels  but  the  wide,  flat,  rela¬ 
tively  low  channel  banks  upstream  of  the  village  of  Lancaster  provide 
ice  storage  that  greatly  reduces  ice  jamming  potential  downstream  in 
the  developed  areas  of  the  villages  of  Lancaster,  Depew  and  town  of 
Cheektowaga.  Some  ice  jam  related  flooding  of  farmland  occurred 
upstream  of  the  village  of  Lancaster  in  March  1977  but  no  structural 
damage  was  caused.  In  addition  to  some  minor  flooding  of  farmland 
upstream  of  the  village  of  Lancaster,  caused  by  ice  jams,  the 
topography  of  the  basin  contributes  to  flooding.  The  Cayuga  Creek 
flood  plain  is  relatively  narrow  with  high  banks  on  the  south  and 
relatively  low  banks  on  the  north.  The  upstream  27  miles,  between 
the  source  and  Cayuga  Creek's  confluence  with  Little  Buffalo  Creek, 
has  an  average  slope  of  35  ft/mile  while  the  lower  reaches  between 
the  village  of  Lancaster  and  the  mouth  has  a  slope  of  7.5  ft/mile. 
This  difference  in  slope  tends  to  concentrate  runoff  in  the  lowlands. 
In  addition,  low  creek  banks,  meandering  channels,  and  restrictive 
bridge  openings  also  contribute  to  the  flooding.  Most  of  the 
flooding  occurs  at  scattered  points  along  ♦'he  lower  seven  miles  of 
the  basin  with  the  major  problem  in  the  vicinity  of  the  Union  Road 
bridge  where  overbank  flooding  occurs  imnediately  upstream  of  the 
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bridge.  A  high  concentration  of  residential  and  commercial  develop¬ 
ment  is  located  in  this  area  which  becomes  severely  inundated  by  the 
flood  water.  Lesser  flooding  problems  exist  in  the  area  of  Como  Park 
Lake  where  it  has  been  reported  that  some  basements  are  flooded 
almost  every  year. 

Bank  erosion  is  a  major  problem  in  two  areas;  downstream  of  the 
Borden  Road  bridge,  and  upstream  of  the  Ransom  Road  bridge.  Just 
downstream  of  the  Borden  Road  bridge,  the  Creek  meanders  to  the 
south  and  then  flows  north  a  short  distance.  Bank  erosion  just 
downstream  of  the  Borden  Road  Bridge  could  affect  the  integrity  of 
Rowley  Road.  However,  Erie  County  completed  an  extensive  rebuilding 
project  on  Borden  Road  during  1977,  including  a  new  bridge  over 
Cayuga  Creek  and  erosion  control  facilities  downstream  of  the  bridge. 
As  a  result  of  this  work,  the  threat  to  Rowley  Road  from  bank  erosion 
downstream  of  the  bridge  has  been  greatly  reduced  if  not  eliminated. 
The  photos  on  the  following  pages  show  typical  conditions  in  the 
vicinity  of  the  Borden  Road  and  Ransom  Road  Bridges.  The  most 
serious  erosion  problem  occurs  immediately  upstream  of  the  Ransom 
Road  Bridge  where  the  stream  takes  a  sharp  bend  just  before  passing 
under  the  bridge.  Erosion  occurs  on  the  left  bank  at  the  bend  and 
the  eroded  material  deposits  in  the  creek  that  often  causes  ice  jams 
and  results  in  overbank  flooding. 

According  to  records,  major  flooding  occurred  along  Cayuga  Creek 
from  storms  in  June  1937,  March  1942,  March  1955,  March  1956,  January 
1959,  March  1972,  and  June  1972.  Minor  flooding  occurred  in  March 
1904,  January  1929,  January  1962,  March  1964,  September  1967, 

December  1969,  and  January  1975.  Table  7  shows  peak  yearly 
discharges  and  estimated  recurrency  interval  in  years  from  1937  to 
1975. 


The  flood  of  record  along  Cayuga  Creek  occurred  in  June  1937  and 
was  estimated  to  have  a  peak  discharge  of  18,000  cfs  at  the  gage  in 
Lancaster  just  downstream  of  the  Borden  Road  Bridge  with  estimated 
damages  of  about  $124,000  on  1966  price  levels  and  conditions  of 
development  at  the  time  the  damage  survey  was  made.  On  1977  price 
levels  and  condition  of  development,  the  damage  cost  would  be  much 
higher.  This  flood  was  caused  by  a  conventional  type  storm  with  a 
sporadic  rainfall  pattern.  Heavy  rain  fell  on  western  New  York  on 
17,  20,  and  21  June  1937,  and  the  maximum  precipitation  was  recorded 
at  the  Buffalo  International  Airport  which  indicated  that  3.0  inches 
fell  in  a  6-1/2  hour  period. 
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To  facilitate  flood  damage  analysis  and  evaluation,  the  damage 
areas  in  the  vicinity  of  Union  and  William,  in  the  town  of 
Cheektowaga,  have  been  divided  into  reaches,  initial  damaging  eleva¬ 
tion,  and  recurrence  interval,  as  briefly  described  in  Table  8. 

Other  reaches,  upstream  and  downstream  of  those  described  in  the 
table,  are  briefly  discussed  and  described  below.  Reach  1  extends 
from  the  confluence  of  Cayuga  Creek  and  Buffalo  Creek  to  a  limit 
approximately  one  mile  upstream.  Damages  in  this  reach  resulting 
from  the  January  1959  flood  and  the  June  1972  flood  were  minor,  only 
affecting  one  commercial  and  one  residential  unit.  During  the  1959 
flood,  the  most  severe  damages  occurred  in  Reaches  2,  3,  and  W-l 
described  in  the  table.  Most  of  the  damage  was  attributable  to  road 
and  public  utility  damage.  The  flooding  necessitated  detouring  vehi¬ 
cular  traffic.  Reach  4  extends  from  the  upstream  limit  of  Reach  3  to 
a  limit  about  0.1  miles  upstream  of  the  Rowley  Road  Bridge.  Minor 
residential  damage  occurred  in  this  area  during  the  1959  flood. 

Reach  5  extends  from  the  upper  limit  of  Reach  4  to  the  headwaters  of 
Cayuga  Creek  in  the  vicinity  of  Bennington  and  Cowlesville.  This 
reach  is  principally  farmland  and  suffers  little  or  no  damage  to 
structures . 
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Table  7  -  Maximum  Discharges  on  Cayuga  Creek 


(USGS  Gage  at  Lancaster) 

Zero  of  Gage  *  672.80  Mean  Sea  Level 


Water  Year 

Date 

Peak  Yearly 
Discharge  (cfs) 

Recurrence 
Intervals 
in  Years 

1937 

June 

18,000  (1) 

500 

1939 

February  20 

6,720 

5.0 

1940 

March  31 

4,800  (2) 

1.7 

1941 

April  5 

5,830 

2.8 

1942 

March  17 

7,480 

8.3 

1943 

December  30 

3,900  (2) 

- 

1944 

April  12 

4,440 

1.4 

1945 

March  3 

3,700  (2) 

- 

1946 

October  2 

5,910 

2.9 

1947 

April  5 

5,690 

2.6 

1948 

March  19 

3,820 

- 

1949 

January  5 

4,140  (2) 

1.3 

1950 

March  27 

5,440 

2.2 

1951 

December  3 

6,180  (2) 

3.2 

1952 

March  11 

5,600 

2.5 

1953 

August  10 

3,710 

- 

1954 

February  16 

5,370  (2) 

2.2 

1955 

March  1 

7,900 

10.5 

1956 

March  7 

8,700 

20.0 

1957 

January  22 

7,460  (2) 

8.0 

1958 

November  29 

2,400 

- 

1959 

January  22 

8,750 

20.0 

March  30 

7,070  (2) 

6.1 

1961 

April  25 

5,520 

2.3 

1962 

January  27 

3,000  (2) 

- 

1963 

March  17 

6,490  (2) 

4.2 

1964 

March  3 

5,300  (2) 

2.1 

1965 

February  8 

2,960  (2) 

- 

1966 

February  11 

5,600  (2) 

2.5 

1967 

September  28 

5,350 

2.1 

1968 

January  30 

4,220 

1.3 

1969 

Not  available 

5,881  (1) 

2.8 

1970 

Not  available 

5,035  (1) 

1.8 

1971 

March 

4,280 

1.3 

1972 

June 

8,800 

20.0 

1973 

March 

2,800 

- 

1974 

March 

4,440 

1.4 

1975 

January 

8,750 

20.0 

TT5  Estimated  by  the  Army  Corps  of  Engineers. 

(2)  Stage-discharge  relation  was  affected  by  ice. 
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Flood  damages  in  Che  Cayuga  Creek  basin  include  both  tangible  and 
intangible  losses.  Tangible  losses  during  floods  include  inundation 
damage  to  structures,  utilities,  transportation  facilities;  flood¬ 
fighting  costs,  post-flood  cleanup  costs;  business  losses;  and 
increased  expenses  for  normal  operating  and  living  during  a  flood 
situation.  The  estimated  average  annual  flood  inundation  damages 
that  would  result  from  a  recurrence  of  the  January  1959  flood  on 
October  1977  price  levels  and  1980  conditions  of  development  in 
Reaches  2,  3,  and  W-l  total  more  than  $88,000.  Intangible  losses 
suffered  include:  loss  of  life  or  limb;  human  misery  during  a  flood 
occurrence;  disruption  of  lormal  community  activities;  and  potential 
health  hazards  from  contaminated  water  and  food  supplies.  As  new 
development  takes  place  and  changes  are  made  in  land  use,  flood 
losses  will  undoubtedly  increase  unless  some  flood  reduction  measures 
are  taken.  A  more  detailed  discussion  of  flood  damages  with  sup¬ 
porting  data  is  presented  in  Appendix  B  to  this  report. 

Table  8  -  Damage  Reaches 


Reach 

Index  Point 

Initial 

Damaging 

Elevation 

Recurrence  : 
Interval  in: 
Years  : 

Description  of 
Reach 

2 

1,000  feet  downstream 
from  Union  Road  Bridge 

603.0 

10 

2,600  feet  to 
1,000  feet  down¬ 
stream  from 
Union  Road  Bridj 

3 

400  feet  upstream  from 
Union  Road  Bridge 

605.0 

2 

1,000  feet  down¬ 
stream  to  1,300 
feet  upstream 
from  Union  Road 
Bridge 

W-l 

At  Recreation  Center  on 
Williamstowne  Brook 

600.2 

2 

William  Street 
upstream  to 
Union  Road 

Reach  2  is  a  combination  of  residential  and  several  small  commer¬ 
cial  units.  The  residential  units  are  primarily  one-story  units  of 
varying  value.  Located  on  the  left  bank  is  a  mobile  home  park 
complex.  Located  on  the  right  bank  is  a  sanitary  sewerage  pumping 
station. 

Reach  3  is  also  a  combination  of  residential  and  several  small 
commercial  units.  Creekside  Park,  privately-owned  and  operated,  is 
located  on  the  right  bank  just  upstream  of  Union  Road. 

Reach  W-l  is  a  fairly  new  residential  complex.  Included  in  this 
reach  are  the  Williamstowne  Apartments  and  recreation  center. 
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WATER  SUPPLY  AND  QUALITY 


Most  of  the  residents  living  in  the  Cayuga  Creek  basin  are 
served  by  municipal  water  supplies  that  are  obtained  either  from  Lake 
Erie  or  Niagara  River.  Some  residents  in  the  rural  upstream  reaches 
of  the  basin  obtain  water  from  wells.  All  of  the  potable  water  is  of 
a  good  quality  and  meets  Federal  and  State  standards. 

The  Erie  County  Health  Department  periodically  samples  streams 
in  the  Buffalo  Metropolitan  Area  to  be  assured  that  the  stream's 
quality  is  maintained.  Sampling  at  six  points  along  Cayuga  Creek  was 
accomplished  in  1970  and  1973  at  the  following  locations:  Four  Rod 
Road;  Schwartz  Road;  Bowen  Road;  Calumet  Street;  Transit  Road  and 
Rowley  Road.  Test  results  indicated  that  the  water  quality  in  1973 
was  better  than  it  was  in  1970.  The  Cayuga  Creek  is  rated  "B"  or 
"C";  two  New  York  State  Department  of  Environmental  classifications. 
From  the  mouth  to  Plum  Bottom  Creek,  the  creek  is  classified  "C" 

(able  to  support  fish  propagation);  and  from  Plum  Bottom  Creek  to  the 
headwaters,  it  is  classified  "B"  (body  contact  and  recreation).  The 
water  quality  can  be  expected  to  improve  when  the  waste  treatment 
facilities  now  being  constructed  by  Erie  County  further  treat  the 
water  now  discharging  into  Cayuga  Creek. 

RECREATION 

Increased  residential  development  in  the  communities  along  the 
Cayuga  Creek  have  generally  created  an  increase  in  the  demand  for 
recreation  areas  and  open  space.  Additionally,  flooding  along  Cayuga 
Creek  has  a  long  history  and  there  is  substantial  acreage  in  the 
flood  plains  that  can  be  reserved  for  recreation  and  open  space 
areas.  This  would  prevent  further  urban  encroachment  and  minimize 
monetary  losses  due  to  flooding.  The  Erie  and  Niagara  Counties 
Regional  Planning  Board  has  developed  and  adopted  a  Recreation  and 
Open  Space  Plan  for  the  Cayuga  Creek.  The  plan  is  not  part  of  or 
dependent  upon  the  flood  management  plan  presented  in  this  report  and 
no  benefits  have  been  attributed  to  increased  recreational  oppor¬ 
tunities  . 

PUBLIC  HEALTH  AND  SAFETY 

The  health  and  safety  of  residents  in  the  floodprone  areas  of 
the  Cayuga  Creek  are  of  prime  importance  when  considering  the  feasi¬ 
bility  of  a  project.  Since  the  threat  to  loss  of  life,  limb  or 
future  health  is  always  a  distinct  possibility  resulting  from 
flooding.  This  threat  results  from  flooding  of  residences  and 
related  potential  for  drowning,  heart  attacks,  electrical  shocks, 
and  injurious  falls.  Other  threats  are  from  the  backup  of  sewers 
into  streets  and  basements,  migration  of  vermin  from  flooded  areas, 
and  contamination  of  subsurface  water  supplies. 
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FISH  AND  WILDLIFE 


In  the  upstream  reaches  of  Cayuga  Creek,  wildlife  habitats  have 
been  relatively  unaffected  by  development.  In  the  lower  reaches  of 
the  basin,  including  the  study  area  in  the  vicinity  of  Union  Road  and 
William  Street,  studies  of  fishery  populations  and  habitats  have 
indicated  that  fish  populations  are  not  diverse  (primarily  as  a  func¬ 
tion  of  the  bedrock  bottom  of  the  stream  in  this  area  and  lack  of 
variability  of  habitat).  Similarly,  wildlife  populations  and  habi¬ 
tats  are  limited  to  a  rather  small  corridor  along  the  stream  due  to 
extreme  urbanization  in  the  area.  No  significant  need  or  possibility 
for  development  of  fish  and  wildlife  habitats  was  identified  during 
the  course  of  the  study,  therefore,  the  primary  planning  objective 
related  to  the  Cayuga  Creek  study  was  maintaining  existing  conditions 
and  minimizing  the  adverse  effects  of  possible  flood  management  plans 
for  the  area. 

NAVIGATION 

The  only  navigation  on  Cayuga  Creek  occurs  when  young  people 
attempt  to  run  the  Creek's  rapids  in  rafts  and  small  make-shift 
pleasure  crafts.  Such  occurrences  very  seldom  happen  and  are 
discouraged  by  law  enforce-ment  agencies. 

EXISTING  PROJECT 

In  1949,  a  Corps  of  Engineer  Flood  Control  Project  was 
constructed  at  Lancaster,  NY.  The  project  was  authorized  on  18 
August  1941  by  Section  3  of  Public  Law  228,  77th  Congress,  First 
Session.  The  project  was  designed  for  a  flood  flow  of  18,000  cubic 
feet  per  second,  a  freeboard  of  two  feet  and  consists  generally  of: 

a.  Channel  enlargement  and  minor  straightening  of  the  Creek  from 
Penora  Street  to  Lake  Avenue; 

b.  Construction  of  about  8,300  linear  feet  of  earth  dike; 

c.  Construction  of  about  200  linear  feet  of  concrete  faced  steel 
sheet  pile  wall; 

d.  Raising  the  Broadway  and  Aurora  Street  bridges; 

e.  Construction  of  an  internal  drainage  system  along  Broadway 
including  a  pump  station;  and 

f.  Construction  of  miscellaneous  alterations  to  existing  storm 
sewers. 

Photos  on  the  following  pages  depict  the  project  as  it  looks 
today.  No  other  improvements  for  flood  management  have  been  made  in 
the  Cayuga  Creek  basin. 
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CAYUGA  CREEK  LOOKING  UPSTREAM  FROM  TOP  OF  PENORA  STREET  BRIDGE. 
FEBRUARY  1975 


LEVEE  PROTECTION  FOR  VILLAGE  RESIDENTS  IN  LANCASTER. 
RIPRAP  USED  TO  MINIMIZE  BANK  EROSION  ALONG  DIKE. 
FEBRUARY  1975 
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REMOVING  STORM  WATER  BEHIND  THE  LEVEE. 


FLOOD  EMERGENCY  OPERATIONS 


Since  construction  of  the  Lancaster  flood  control  project  in 
1949,  the  Corps  of  Engineers  has  not  been  requested  to  perform  any 
flood  emergency  operations  except  for  some  technical  assistance  and 
flood  warning  support.  The  most  recent  flood  watch  by  the  Corps 
occurred  in  March  1977  following  the  great  blizzard  in  the  Buffalo 
Metropolitan  Area.  However,  prior  to  1949,  specifically  during  the 
1937  and  1942  floods,  the  Corps  of  Engineers  was  requested  to  perform 
emergency  rescue  operations  and  assist  flood  affected  residents  to 
cleanup  debris  resulting  from  the  flood.  In  the  vicinity  of  the 
Union  Road  Bridge  over  Cayuga  Creek  in  the  town  of  Cheektowaga,  flood 
emergency  operations  have  been  confined  to  local  assistance  by  the 
police  and  fire  departments. 

IMPROVEMENTS  DESIRED 

Several  public  meetings,  workshops,  and  field  meetings  have  been 
held  to  discuss  problems  and  solutions  of  flooding  along  the  Cayuga 
Creek.  The  most  recent  meetings  and  contacts  with  public  and  private 
interests  during  this  present  investigation  consisted  of  two 
workshops,  a  public  meeting,  several  field  meetings  and  several  phone 
conversations  and  written  communications.  All  of  these  were  useful 
in  determining  details  on  flood  problems  and  solutions.  The 
workshops  were  held  on  8  April  and  22  April  1975,  and  the  public 
meeting  on  15  July  1975.  The  most  recent  specific  communication  to 
determine  the  desired  improvements  to  alleviate  flooding  in 
Cheektowaga  was  on  7  March  1977  with  the  Town  Supervisor  who 
responded  on  30  March  1977  and  suggested  improvements  that  would  be 
acceptable  to  the  town  of  Cheektowaga.  All  of  the  improvements 
desired  were  related  to  overbank  flooding  in  the  vicinity  of  Union 
Road  and  William  Street  in  the  town  of  Cheektowaga  except  for  one 
homeowner  on  Ransom  Road  in  the  town  of  Lancaster  who  suffers  from 
overbank  flooding  and  bank  erosion  and  who  desires  some  improvement 
work  to  alleviate  the  overbank  flooding  near  her  home. 

At  a  regular  Cheektowaga  Town  Board  meeting  held  on  3  February 
1975,  the  following  resolution  was  passed: 

Whereas,  the  residents  of  the  town  of  Cheektowaga  have  been 
plagued  by  the  constant  flooding,  and 

Whereas,  one  of  the  main  sources  of  flooding  is  Cayuga  Creek, 

and 


Whereas,  the  U.S.  Army  Corps  of  Engineers  has  made  a  study  of 
the  problems  involved  in  correcting  the  flooding  conditions  arising 
out  of  Cayuga  Creek,  and 
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Whereas,  no  date  has  been  set  for  the  project  that  would  alle¬ 
viate  the  flooding  conditions,  therefore,  BE  IT 

Resolved  that  the  Torn  Board  hereby  memorializes  the  U.S.  Army 
Corps  of  Engineers  and  Congressman  Jack  F.  Kemp  to  intervene  on 
behalf  of  the  Town  with  the  proper  authorities  and  take  such  action 
as  is  necessary  to  have  the  U.S.  Army  Corps  of  Engineers  start  the 
Cayuga  Creek  project,  and,  BE  IT  FURTHER 

Resolved  that  a  certified  copy  of  this  resolution  be  forwarded  to 
the  U.S.  Army  Corps  of  Engineers  and  Congressman  Jack  F.  Kemp. 

Most  of  the  people  present  at  the  public  meeting  held  on  15  July 
1975  favored  construction  of  a  levee  plan  in  vicinity  of  Union  and 
William  to  prevent  overbank  flooding.  One  gentleman  suggested  chan¬ 
nel  deepening  in  the  vicinity  of  the  Union  Road  Bridge  and  raising 
the  road  level  about  15  or  18  inches.  Another  from  Ransom  Road  in 
Lancaster,  NY,  asked  if  the  Corps  considered  rehabilitation  of  a  dam 
near  Clinton  Street  to  provide  flooding  relief  for  residents  of  Alden 
and  Lancaster.  The  Erie  and  Niagara  Counties  Regional  Planning  Board 
recommended  consideration  of  levees,  ponding  areas,  channel  excava¬ 
tion,  riprap,  acquisition  of  land  in  Wyoming  County  for  future 
construction  of  a  flood  control  dam  and  reservoir,  and  application  of 
land  use  and  runoff  controls  to  the  rest  of  the  flood  plain. 
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PLAN  FORMULATION  AND  EVALUATION 


GENERAL 

The  purpose  of  this  section  is  to  present  the  process  by  which 
alternatives  were  formulated,  based  on  the  water  and  related  land 
resource  problems  and  needs  of  the  Cayuga  Creek  watershed.  Basic 
criteria  is  outlined  and  the  logic  for  screening  alternatives  in  the 
development  of  an  overall  plan  of  improvment.  All  plans  were  eval¬ 
uated  using  the  national  objectives  of  water  resource  planning  and 
the  planning  objective  specific  to  the  Cayuga  Creek  watershed.  The 
last  part  of  this  section  presents  the  process  of  selecting  the  plan 
that  best  meets  the  needs  of  private,  public,  and  commercial 
interests  suffering  flood  damage  from  overbank  flooding  of  Cayuga 
Creek  consistent  with  the  best  use  of  land  and  water  resources  in  the 
study  area. 

OBJECTIVES 

A  set  of  national  and  planning  objectives  was  used  as  a  general 
guideline  for  the  formulation  process.  These  objectives  were  iden¬ 
tified  from  an  analysis  of  the  problems,  needs,  concerns,  and  oppor¬ 
tunities  within  the  study  area.  The  objectives  not  only  reflect 
national  development  and  environmental  quality  but  also  the  objec¬ 
tives  of  local,  regional,  and  State  interests.  The  objectives  used 
in  the  formulation  and  analysis  are  discussed  in  the  following 
paragraphs . 

NATIONAL  OBJECTIVES 

National  Economic  Development  (NED)  is  achieved  by  increasing  the 
value  of  the  nation's  output  of  goods  and  services  and  improving 
national  economic  efficiency. 

Environmental  quality  (EQ)  is  achieved  by  the  management, 
conservation,  preservation,  creation,  restoration  or  improvment  of 
the  quality  of  certain  natural  and  cultural  resources  and  ecological 
systems . 

PLANNING  OBJECTIVES 

Planning  objectives  are  the  national,  State,  and  local  water  and 
related  land  resource  management  needs  (opportunities  and  problems) 
specific  to  a  study  area  that  can  be  addressed  to  enhance  NED  and  EQ. 
The  basic  objective  for  the  Cayuga  Creek  Basin,  New  York,  is  to 
develop  the  best  plan  of  improvment  to  reduce  flood  damage  occurren¬ 
ces  and  other  adverse  effects  caused  by  Cayuga  Creek  that  is  possible 
under  present  Federal,  State,  and  local  regulations  and  laws.  To 
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achieve  this,  the  plan  must  also  be  compatible  to  the  short  and  long¬ 
term  needs  and  use  of  other  related  water  and  land  resources  in  the 
watershed.  To  achieve  these  general  objectives,  the  following  speci¬ 
fic  planning  principles  and  objectives  guided  formulation  of  a  plan 
of  improvment: 

a.  The  plan  must  preserve  to  the  maximum  possible  extent  the 
quality  of  the  natural  and  human  environment. 

b.  The  plan  must  be  as  socially  acceptable  as  possible. 

c.  The  plan  must  enhance  the  economic  welfare  of  the  local 
people  and  add  to  their  security  and  well-being. 

d.  The  plan  must  enhance  national  economic  development  by 
increasing  the  value  of  the  nation's  output  of  goods  and  improving 
national  economic  efficiency. 

e.  The  plan  must  be  technically  and  economically  feasible  to 
implement  and  maintain. 

f.  The  plan  must  allow  for  reasonable  growth  and  regional  expan¬ 
sion. 

To  develop  a  suitable  plan  of  flood  management,  the  plan  should 
be  designed  to: 

a.  Prevent  damages  up  to  the  design  flood. 

b.  Provide  the  maximum  level  of  protection  possible. 

c.  Be  compatible  with  water  and  land  resources  of  the  community. 

d.  Not  increase  the  water  surface  profile  of  Cayuga  Creek  in 
excess  of  established  Federal,  State,  and  local  regulations. 

e .  Be  opt imum . 

f.  Have  sufficient  freeboard  for  levees  and  floodwalls  if  they 
are  part  of  a  plan. 

g.  Not  preclude  other  beneficial  use  of  the  flood  plain. 

h.  Have  the  acceptance  and  approval  of  other  Federal,  State,  and 
local  interests  provided  their  views  are  based  upon  sound  engi¬ 
neering,  economic,  social,  and  environmental  criteria. 
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social  activities  that  in  turn  would  reduce  mental  strain  now  caused 
by  frequent  interruption  of  these  activities. 

Regional  Development  -  Regional  development  is  the  relationship 
of  the  enhancement  of  a  region  with  respect  to  employment  and  econo¬ 
mic  stability  for  each  plan  of  improvement.  The  immediate  project 
area,  presented  in  detail  in  this  report,  is  highly  urbanized  and 
occupied  by  both  residential  and  commercial  buildings.  In  this 
report,  the  assessment  of  regional  impacts  is  limited  to  the  benefi¬ 
cial  or  adverse  effects  of  each  plan  on  both  residential  and  commer¬ 
cial  activity  in  the  area  and  its  relationship  and  impacts  on  the 
region. 

Public  acceptance  of  a  plan  is  determined  by  analyzing  its 
acceptance  by  concerned  local  interests.  A  plan  is  acceptable  if  it 
is,  or  will  likely  be,  supported  by  a  significant  segment  of  the 
public.  However,  every  attempt  should  be  made  to  eliminate,  to  the 
extent  possible,  all  controversial  aspects  of  a  plan  that  are  unac¬ 
ceptable  to  the  public. 

POSSIBLE  SOLUTIONS 

Several  alternative  measures  and  plans  to  reduce  flood  damages 
and  satisfy  allied  water  and  related  land  resource  needs  in  the 
Cayuga  Creek  Vatershed  are  possible.  These  solutions  may  be  divided 
into  two  categories,  nonatructural  and  structural  measures. 
Nonstructural  measures  include:  no  action,  floodproofing,  flood 
insurance,  and  flood  plain  regulation,  flood  warning,  flood  fighting 
both  temporary  and  permanent  evacuation  of  flood  plain  areas,  flood 
insurance  and  flood  disaster  relief.  Structural  measures  include 
reservoirs,  land  management,  channel  improvements,  and  levees. 

INITIAL  CONSIDERATIONS 

Various  nonstructural  and  structural  measures  were  considered 
initially  that  could  reduce  the  potential  of  flood  damages  in  the 
Cayuga  Creek  Basin.  Nonstructural  alternatives  included:  no  action 
flood  warning  and  emergency  action,  permanent  flood  plain  evacuation 
flood  proofing,  flood  insurance,  and  flood  plain  regulation. 
Structural  considerations  included:  channel  realignment,  channel 
deepening  and  widening,  reservoirs,  levees,  and  combinations  of  chan 
nel  deepening  summerized  on  pages  following  Table  9.  The  table 
displays  the  social,  economic  and  environmental  impacts  of  each  of 
the  considered  solutions  to  reducing  flood  damages  in  the  Cayuga 
Creek  Basin. 


40 


EVALUATION  CRITERIA 


Technical  -  A  basic  criteria  is  that  a  plan  of  improvement  that 
includes  levees  provide  three  feet  of  freeboard  and  that  floodwalls 
provide  two  feet  of  freeboard.  In  an  urbanized  area,  the  preferred 
level  of  protection  provided  by  all  structural  alternatives  is 
desired  to  be  adequate  to  protect  against  the  Standard  Project  Flood 
having  an  assumed  average  recurrence  interval  of  about  one  in  a  1,000 
years,  or  an  occurrence  probability  of  .1  percent  in  any  given  year. 
Such  a  flood  would  have  a  flow  in  excess  of  69,000  cfs.  As  a  mini¬ 
mum,  the  SPF  must  be  addressed  and  some  comparison  made  with  other 
levels  of  protection.  A  plan  that  would  increase  stream  velocities 
and  raise  stream  profiles  should  include  mitigative  works  such  as 
energy  dissipators,  riprap  of  other  stream  bank  treatment  measures. 

Economic  -  This  criteria  consists  of  identifying  and  comparing 
benefits  where  applicable  and  the  cost  of  an  alternative.  Tangible 
benefits  are  those  resulting  from  a  reduction  in  flood  damages  to 
physical  properties  and  intangibles  include  reduction  of  hazards  to 
life,  health,  interruption  to  normal  community,  business,  and  social 
activities,  elimination  of  mental  strain  and  anguish,  and  a  reduc¬ 
tion  in  the  interruption  of  normal  highway  traffic  flow.  Average 
annual  tangible  benefits  must  exceed  average  annual  charges  unless 
the  benefits  of  environmental  measures  justify  an  increase  in  cost  or 
reduction  in  benefits.  Each  separable  unit  of  improvement  or  purpose 
must  provide  benefits  at  least  equal  to  its  costs.  The  scale  of 
development  should  provide  the  maximum  net  benefits;  however, 
intangible  considerations  could  dictate  a  project  that  would  forego 
some  of  the  net  benefits.  The  NED  plan  should  be  the  most  economical 
evaluated  on  a  comparable  basis  to  other  alternative  plans  that  would 
accomplish  the  same  purpose. 

Environmental  -  All  plans  of  improvement  should  avoid  or  minimize 
objectionable  or  adverse  impacts  to  aquatic  or  terrestrail  habitat, 
and  maximize  environmental  benefits  prior  to,  during,  and  following 
construction  Plans  should  avoid  or  minimize  water  pollution  and 
aesthetically  objectionable  features.  Adherence  to  these  criteria 
will  result  in  public  acceptance  and  reduce  difficulty  in  obtaining 
the  necessary  assurances  of  local  cooperation.  Formulation  and  eval¬ 
uation  of  all  Federally  financed  water  resource  projects  must 
include  provisions  for  maintaining  or  enhancing  the  quality  of  the 
environment. 

Social  Well-being  -  Social  well-being  is  the  beneficial  and 
adverse  social  effect  that  contributes  to  or  detracts  from  the 
equitable  distribution  of  real  income  and  employment  and  other 
social  opportunities.  Therefore,  a  plan  of  improvement  should  pro¬ 
vide  for  the  security  of  life  and  property,  and  enhance  business  and 
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NONSTRUCTURAL  CONSIDERATIONS 


Plan  1  -  No  Action  -  This  is  not  a  solution  to  the  potential 
flooding  problem  since  flood  damages  would  still  occur.  In  fact, 
damages  can  be  expected  to  increase  due  to  new  development  that  will 
probably  occur  in  the  flood  plain.  Plans  for  further  development  are 
already  proposed  and  landfill  in  the  near  vicinity  of  Union  and 
Williams  continues  reducing  the  natural  storage  for  overbank 
flooding.  Even  though  flood  plain  regulations  exist  and  flood 
insurance  is  available,  the  flooding  problem  will  continue.  However, 
continuance  of  the  regulations  and  insurance  are  essential  even 
without  action  by  the  Corps  of  Engineers. 

Plan  2  -  Flood  Warning  and  Emergency  Action  -  An  integral  part 
of  this  plan  is  the  installation  of  a  flood  warning  device.  Such  a 
device  would  have  to  be  situated  far  enough  upstream  to  allow  time 
for  evacuating  the  flood  prone  areas  or  to  erect  emergency  flood 
protection  measures  such  as  sandbag  barriers,  aluminum  shields  or 
barrier  doors,  moving  household  and  commercial  building  contents  to 
higher  elevations,  and  disconnecting  utilities. 

This  type  of  action  is  not  a  permanent  or  reliable  solution  to 
the  flooding  problem.  The  coordination  required  by  agencies,  local 
residents,  and  other  concerned  interests  could  have  a  misunder¬ 
standing  of  the  severity  and  timing  of  the  flood.  Power  outages 
would  cause  the  warning  devices  to  be  inoperative.  An  alert  received 
from  the  warning  device,  to  be  effective,  must  be  transmitted  to  all 
concerned  parties  quickly  and  they  must  also  act  immediately.  This 
system  cannot  be  fail  safe.  However,  in  the  absence  of  other  flood 
management  plans,  some  protection  can  be  afforded  at  a  cost  that  can 
be  economically  justified. 

A  long-term  adverse  environmental  impact  can  be  expected  from 
this  type  of  action  since  emergency  protection  equipment  would  be 
always  visible  and  affect  the  scenic  quality  of  the  area.  The  system 
would  not  reduce  overbank  flooding  and  the  flooded  area  would  always 
have  a  certain  amount  of  silt,  debris,  and  trash  visible  after  the 
water  receded.  A  certain  amount  of  stench  would  also  prevail  not 
only  in  the  vacant  flood  lands  but  in  many  homes  and  business  places. 
Flood  waters  could  also  wash  toxics,  and  other  pollutants  into  Cayuga 
Creek.  Human  safety  would  only  be  slightly  improved  and  many  hazards 
would  still  exist.  Floodwaters  could  still  inundate  the  areas 
surrounding  structures  and  trap  residents  inside.  Ambulance,  fire, 
and  utility  services  would  be  curtailed  and  perhaps  at  an  inopportune 
time.  Any  failure  in  the  warning  system  and  emergency  operations 
could  create  a  serious  threat  to  life  and  property. 


Plan  3  -  Permanent  FLood  Plain  Evacuation  -  Permanent  flood 
plain  evacuation  of  developed  areas  requires  acquisition  of  lands  by 
purchase;  removal,  destruction  or  relocation  of  structures;  eva¬ 
cuation  and  resettlement  of  the  population;  and  permanent  conversion 
of  lands  to  uses  less  susceptible  to  flood  damage.  This  is  the  only 
alternative  that  could  permanently  control  flood  damage.  Movement 
out  of  the  flood  plain  would  result  in  natural  habitat  improvement  in 
some  evacuated  areas  and  prevent  the  future  loss  of  flood  plain 
forest  acreage.  Personal  inconvenience  would  be  great  but  would  be 
offset  by  residents  no  longer  experiencing  flooding.  Permanent  flood 
plain  evacuation  would  be  unacceptable  to  many  residents  with  strong 
ties  to  their  present  homes  and  community.  Those  with  investments  in 
local  businesses  and  real  estate  that  would  suffer  from  a  relocation 
would  also  oppose  evacuation.  This  alternative  would  have  a  first 
cost  of  about  15  million  dollars  on  January  1975  price  levels  for 
stream  reaches  1,  2,  and  3  that  include  and  encompass  the  lower 
Cayuga  Creek  from  its  mouth  to  about  1-1/2  miles  "upstream  of  the 
Union  Road  Bridge.  The  annual  cost  was  estimated  to  be  $875,900  and 
average  annual  benefits  estimated  to  be  only  $75,600  and,  therefore, 
the  plan  was  not  investigated  any  further. 

Ecologically,  this  plan  is  very  acceptable,  since  many  of  the 
ecosystems  in  the  flood  plan  could  recover  and  redevelop.  However, 
as  with  flood  emergency  action,  debris  would  be  left  on  the  overbanks 
after  floods  receded.  In  addition,  debris  from  the  initial  eva¬ 
cuation  activity  would  leave  a  long-term  scar  on  the  flood  plain 
unless  substantial  beautification  actions  were  made  part  of  the 
program. 

Plan  4  -  Floodproofing  -  This  plan  would  require  structural 
changes  and  temporary  shields  as  a  means  of  reducing  flood  damages. 
The  level  of  design  would  be  based  upon  the  Regulatory  Flood  Datum 
(RFD).  The  RFD  is  defined  in  Federal  Flood  Proofing  Regulation  EP 
1165-2-314  as  the  height  of  the  Regulatory  Flood  plus  a  freeboard 
factor  of  safety.  For  purposes  of  making  an  evaluation  in  this 
investigation,  the  regulatory  Flood  has  been  assumed  to  be  a  200-year 
event,  the  same  as  Plan  C,  the  local  protection  plan,  for  equal  com¬ 
parison  of  plans  presented  in  Table  9.  Walls  and  floods  below  the 
RFD  would  be  altered  to  improve  structural  strength  and  imper¬ 
meability.  Windows  and  low  elevation  would  be  sealed  permanently, 
perhaps  with  glass  blocks,  and  temporary  removable  shields  would  be 
placed  on  doorways  or  loading  docks  during  flood  times.  The  shields 
could  be  made  of  any  structurally  sound  material  that  is  easily  moved 
such  as  aluminum  or  plastics.  The  shields  would  be  stored  as  close 
as  possible  to  the  place  where  they  would  be  used  but  hidden  from 
view  as  much  as  possible.  Quick  attachment  fasteners  would  be  used 
to  allow  speedy  placement.  In  determining  the  cost  of  floodproofing 
in  reaches  1,  2,  and  3,  the  type  and  number  of  residential  and  com¬ 
mercial  establishments  were  inventoried  and  classified  by  elevation 
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and  type  of  layout.  The  materials  necessary  to  floodproof  each  type 
of  structure  were  then  estimated.  Conmercial  establishments  were 
estimated  individually.  The  first  cost  on  January  1975  price  levels 
for  floodproofing  structures  in  reaches  1,  2,  and  3  was  estimated  to 
be  $256 ,000  that  included  floodproofing  87  private  residences.  The 
structures  would  be  floodproofed  by  placing  glass  blocks  in  basement 
windows,  relocating  some  entranceways  and  openings,  sealing  cracks, 
installing  sump  pumps,  and  in  some  cases  constructing  a  wall  or  levee 
around  an  opening  in  a  building.  Unit  costs  were  developed  for  each 
of  these  measures  and  applied  to  type  and  number  of  structures  to  be 
protected  to  develop  a  total  cost.  Sliding  doors  and  flood  shields, 
were  also  a  necessary  part  of  floodproofing  and  the  cost  is  included 
where  needed.  Costs  for  the  flood  warning  system,  temporary  eva¬ 
cuation  and  emergency  work  associated  with  floodproofing  are  not 
included  in  the  cost.  The  annual  cost  for  this  plan  is  estimated  to 
be  $16,600  and  would  eliminate  $75,600  in  average  anuual  damages. 

A  flood-warning  device  would  be  necessary,  similar  to  that 
required  for  plan  2  -  flood  warning  and  emergency  action,  and  the 
successful  use  of  the  shields  depends  upon  proper  functioning  of  this 
warning  device.  Ample  warning  would  have  to  be  given  to  place  the 
temporary  shields  in  the  various  openings  of  the  buildings.  Most 
structures  would  still  need  to  be  evacuated,  since  residents  would  be 
stranded  until  floodwaters  subsided.  Structures  would  only  be  rated 
or  modified  based  upon  the  ability  to  protect  against  the  RFD. 

During  floods  greater  than  this,  the  rating  would  no  longer  apply. 

For  a  200-year  event  for  natural  conditions  the  depth  of  flooding 
would  be  five  feet  with  a  maximum  rate  of  rise  on  the  overbank  of 
one-foot  per  hour  and  duration  of  flooding  of  about  15  hours. 

The  environmental  impact  floodproofing  would  have  on  the  flood 
plain  would  be  primarily  to  the  aesthetic  qualities  of  the  buildings 
involved.  Windows  would  be  bricked  and  shields  stored  on  the  prop¬ 
erty.  As  with  other  nonstructural  plans,  debris  would  remain  on  the 
overbank  after  the  flood  waters  receded,  and  shrubs,  lawns,  trees, 
and  other  natural  features  of  the  environment  could  be  damaged  tem¬ 
porarily.  Estimates  based  on  January  1975  price  levels  indicate  that 
the  plan  could  be  economically  justified  with  a  BCR  of  4.55. 

However,  the  plan  depends  upon  human  action  and  many  of  the  dangers 
of  flooding  that  now  threatens  life  and  property  would  still  con¬ 
tinue.  Many  roads  would  still  be  impassible  during  floods, 
restricting  emergency  services,  such  as,  ambulance,  fire,  police, 
gas ,  electric,  and  oil  for  heating. 

Plan  5  -  Flood  Insurance  -  Flood  insurance  is  available  in  most 
of  the  areas  of  Cayuga  Creek  Basin  that  are  in  the  flood  plain.  A 
study  made  by  the  FIA  for  the  town  of  Cheektowaga  included  the  stream 
reach  from  the  mouth  at  Harlem  Road  to  Penora  Street  in  the  village 


of  Depew.  Upstream  of  Penora  Street,  a  levee  system  protects  low- 
lying  areas.  The  level  of  participation  is  not  known.  Flood 
insurance  does  not  prevent  damages  legislatively  through  flood  plain 
regulations.  Some  of  the  same  adverse  effects  associated  with  plans 
2,  3,  and  4  are  common  to  this  plan.  Overbank  flooding  would  con¬ 
tinue  and  all  of  the  effects  during  and  after  the  flooding  would  be 
present . 

Plan  6  -  Flood  Plain  Regulation  -  Existing  flood  plain  regula¬ 
tions  in  the  towns  of  Cheektowaga  are  intended  to:  prohibit  new  uses 
of  floodway  areas  which  might  cause  damaging  increases  in  flood 
heights;  prohibit  new  uses  that  would  cause  erosion;  require  new  uses 
with  structures  floodproofed  by  having  the  elevation  of  fill  or 
other  structural  flood  proofing  at  the  100-year  flood  elevation; 
preserve  the  flood  plain  in  an  open  condition  without  structures  that 
would  be  subject  to  damage;  and  prohibit  subdivision  of  lands  that 
have  substantial  flooding  or  drainage  problems.  Development  in  the 
flood  plain  is  still  possible,  although  not  preferred,  but  such 
development  is  intended  to  be  done  in  accordance  with  the  spirit  of 
the  flood  plain  regulations.  Even  if  the  flood  plain  regulations  are 
enforced,  they  must  be  continually  reviewed  and  appraised  with 
changing  needs  and  conditions  of  the  area.  Many  localities  do  not 
rigidly  enforce  the  regulations,  particularly  large  scale  development 
in  the  flood  plain,  since  the  tax  base  would  be  affected  adversely 
without  the  development.  Oftentimes  the  local  Governments  do  not 
have  an  efficient  staff  or  expertise  to  fully  implement  the  regula¬ 
tions.  Upstream  of  Union  Road  in  the  town  of  Depew  and  Lancaster, 
where  existing  levees  protect  developed  areas,  flood  plain  regula¬ 
tions  are  not  in  force. 

STRUCTURAL  CONSIDERATIONS 

Plan  A  -  Channel  Realignment  -  Cayuga  Creek  is  an  old,  well 
established  meandering  stream  and  an  investigation  was  made  to 
change  the  hydraulic  characteristics  of  the  stream  to  reduce  overbank 
flooding  by  cutting  a  channel  through  land  at  several  locations  to 
eliminate  the  largest  bends.  The  new  alignment  would  reduce  the 
overall  stream  length  with  fewer  obstacles  to  flow.  New  channel  sec¬ 
tions  would  remain  dry  most  of  the  year,  serving  only  as  overland 
diversions  during  peak  flows.  The  existing  channel  would  be 
unchanged.  The  long  term  environmental  impact  on  aquatic  life  would 
be  small.  The  flood  plain  would  be  changed  somewhat  by  the  dry  chan¬ 
nels  cutting  across  it.  This  plan  was  found  to  make  no  significant 
improvement  in  the  water  surface  profile.  Therefore,  it  would  not 
effectively  prevent  damages  and  could  not  be  economically  justified. 

Plan  B  -  Channel  Improvement  -  Some  channel  deepening  and 
widening  was  investigated  using  the  same  channel  alignment  of  Plan  A. 
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The  capacity  of  the  channel  was  increased  by  widening  the  bottom 
width  to  200  feet  at  the  mouth  of  the  creek  and  a  140-foot  bottom 
width  in  the  channel  upstream  to  the  Transit  Road  Bridge  where  it 
was  narrowed  to  the  width  of  the  existing  channel.  The  slope  of  the 
stream  was  also  straightened.  A  total  of  about  1-1/2  million  cubic 
yards  of  material  would  have  to  be  excavated  to  improve  the  channel 
and  diversions  to  these  dimensions. 

Hydraulically,  this  improvement  would  lower  the  water  surface  of 
the  creek  sufficiently  so  that  the  creek  could  contain  the  200-year 
design  flow  within  channel  banks  and  eliminate  overbank  flooding  that 
would  otherwise  occur.  However,  the  cost  of  channel  deepening, 
widening,  and  realignment  is  extremely  high  and  was  estimated  to  have 
a  first  cost  of  $11.8  million  on  January  1975  price  levels  that  makes 
it  economically  unfeasible.  After  the  preliminary  investigation  was 
made,  an  additional  field  investigation  was  made  that  indicated  much 
of  the  excavation  would  be  in  rock  that  would  increase  the  cost  of 
$11.8  million  substantially. 

Environmentally,  this  plan  would  alter  the  existing  streambed 
considerably  and  cut  through  land  that  is  now  mostly  in  an 
undeveloped  state  causing  a  disruption  of  life  cycles  now  existing  in 
the  flood  plain.  Short-term  environmental  impacts  that  would  result 
from  construction  would  undoubtedly  cause  some  disruption  of  the  eco¬ 
systems  that  would  persist  for  several  years.  This  plan  was  esti¬ 
mated  to  have  a  cost  on  January  1975  well  in  excess  of  the  benefits 
and  the  benefit  cost  ratio  was  found  to  be  0.52  to  1. 

Plan  C  -  Local  Protection  -  A  levee  system  in  the  vicinity  of 
Union  Road  in  the  town  of  Cheektowaga  was  investigated  to  reduce  the 
damages  in  this  area  that  have  been  historically  the  largest  in  the 
Cayuga  Creek  Basin.  The  plan  would  extend  about  2,500  feet 
downstream  of  the  Union  Road  Bridge  and  about  1,400  feet  upstream. 

The  design  level  was  intended  to  provide  200-year  protection  from 
overbank  flooding  in  the  area.  The  level  was  chosen  as  the  most 
likely  to  provide  the  greatest  protection  and  be  economically 
justified  and  the  difference  between  the  100-year  and  200-year  eleva¬ 
tions  of  flooding  was  found  to  be  sufficiently  small  enough  to  result 
in  only  a  small  increase  in  construction  cost.  The  plan  included 
provision  for  interior  drainage  that  included  a  ponding  area  and  a 
pumping  station  allowing  surface  water  collecting  behind  the  levees 
to  be  discharged  into  Cayuga  Creek.  The  benefit  cost  ratio  of  this 
Plan  was  estimated  to  be  1.05  based  upon  conditions  reflecting  1975 
level  of  development  and  predicted  level  of  development  in  1990. 

Another  levee  system  was  investigated  to  provide  protection  near 
the  confluence  of  Cayuga  Creek  and  Buffalo  Creek.  The  plan  to  pro¬ 
vide  200-year  protection  would  consist  of  about  2,600  feet  of  levee 
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and  protect  about  48  structures.  The  plan  was  not  economically 
justified  and  on  January  1973  price  levels,  the  benefit  cost  ratio 
was  only  0.14  to  1  based  only  on  existing  conditions  of  development. 
Because  of  the  extremely  low  BCR,  projections  of  future  development 
were  not  made. 

Environmentally,  local  protection  works  will  change  some  at  the 
flood  plain.  During  construction,  natural  vegetation  would  be 
destroyed  but  the  damage  can  be  mitigated  by  planting  similar  vegeta¬ 
tion  or  those  types  that  might  be  more  suitable  or  of  a  superior 
value  environmentally.  Long-term  effects  would  be  minimal,  the 
greatest  being  the  appearance  of  the  levee  itself  in  an  area  that  is 
predominantly  flat. 

Levees  provide  more  complete  and  reliable  protection  than  flood¬ 
proofing.  Floodwaters  no  longer  present  the  same  hazards  to  struc¬ 
tural  stability  or  human  life.  The  levee  is  always  in  place  and  does 
not  require  human  action  to  provide  reliable  protection. 

Plan  D  -  Local  Protection  and  Channel  Improvement  -  Channel 
improvement  was  investigated  in  combination  with  levees  in  order  to 
lower  levee  heights  and  still  provide  200-year  level  of  protection. 
The  channel  improvement  work  was  only  considered  in  the  existing 
creek  alignment  and  within  the  upstream  and  downstream  limits  of  the 
levee.  It  was  concluded  that  the  localized  channel  improvement  work 
was  very  insignificant  in  lowering  the  required  levee  height  and  very 
expensive  since  the  creek  bottom  is  rock.  The  environmental  effects 
would  have  the  same  environmental  impacts  as  channelization  Plan  B, 
except  more  localized  and  the  same  effects  as  local  protection  Plan 
C,  except  the  levee  heights  would  be  about  one-foot  less.  Further 
investigation  to  provide  100-year  protection  was  investigated  which 
would  allow  the  levee  to  be  built  lower  than  for  the  200-year  level 
of  protection  but  no  significant  savings  were  gained  to  result  in  an 
economically  justified  project. 

Plan  E  -  Reservoirs  -  Small  dams  and  reservoirs  were  considered 
at  two  sites  to  provide  protection  against  the  200-year  level  of 
flooding;  one  at  Bennington  and  the  other  at  Cowlesville,  but  neither 
could  be  economically  justified.  On  January  1975  price  levels,  the 
estimated  first  cost  of  the  Bennington  dam  and  reservoir  was  $6.6 
million  and  yielded  a  benefit  cost  ratio  of  0.22  to  1.  The 
Cowlesville  dam  and  reservoir  were  investigated  in  previous  studies 
and  a  cursory  review  again  indicated  that  it  could  not  be  economi¬ 
cally  justified.  The  long  term  environmental  impact  of  reservoirs 
are  substantial  since  considerable  changes  could  occur  to  the 
aquatic  life  in  the  impoundment  area.  Ordinarily,  the  surface  area 
would  be  small,  filling  up  more  fully  during  times  of  heavy  runoff 
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upstream  of  the  dam.  A  very  preliminary  evaluation  was  made  to  regu¬ 
late  the  dam  to  provide  for  recreation  and  water  supply  but  even  with 
these  additional  purposes,  the  project  could  not  be  economically 
justified. 

All  of  the  plans  considered  initially  are  displayed  in  Table  9. 
These  plan  considerations  were  necessary  to  ensure  that  the  plan  or 
plans  considered  in  more  detail  best  met  or  satisfied  the  objectives 
of  the  investigation.  A  very  preliminary  investigation  was  also 
made  of  the  Williamstown  Apartment  Complex  area.  Some  data  on  the 
investigation  are  contained  in  Appendix  A. 

PLANS  CONSIDERED  FURTHER 

It  was  concluded,  based  upon  results  of  investigations  of  plans 
considered  initially,  that  local  protection  measures  in  the  vicinity 
of  Union  Road  and  William  Street  in  the  town  of  Cheektowaga  be 
investigated  in  more  detail,  since  the  benefit-cost  ratio  for  Plan  C 
resulted  in  a  benefit  to  cost  ratio  greater  than  1  or  reasonably 
close  to  unity.  Floodproofing  was  also  investigated  in  greater 
detail  to  develop  a  more  comprehensive  nonstructural  plan  based  upon 
additional  field  investigations.  The  nonstructural  plan  is  discussed 
in  the  following  section  on  Selecting  a  Plan.  Plan  C  of  the  initial 
investigation  has  been  investigated  more  thoroughly  and  it  has  been 
determined  that  most  of  the  damages  from  flooding  in  the  vicinity  of 
Union  and  William  where  the  greatest  damages  occur  is  caused  by 
Cayuga  Creek  overtopping  the  right  bank  upstream  of  the  Union  Road 
Bridge.  During  flood  stages  the  creek,  after  overtopping  the  bank, 
inundates  the  roads  in  the  area  of  the  Union  Road  Bridge  and  causes 
damage  to  both  residential  and  commercial  properties  in  the  area. 

The  floodwaters  reenter  the  creek  downstream  of  the  bridge  via  the 
overbanks.  The  solution  to  preventing  or  reducing  the  damage  is  to 
prevent  the  floodwaters  from  inundating  the  roads  and  damaging  struc¬ 
tures  in  the  area.  Since  the  creek  overtops  the  right  bank  upstream 
of  the  Union  Road  Bridge,  several  types  of  floodwalls  and  levees  were 
investigated.  The  need  for  levees  or  floodwalls  downstream  of  the 
bridge  were  not  considered  necessary  to  protect  against  most  of  the 
flood  damage  in  the  vicinity  of  Union  and  William.  The  existing 
homes  and  tavern  on  the  right  bank  of  Cayuga  Creek  inmediately 
upstream  of  the  Union  Road  Bridge  partially  governed  the  type  of 
structure  to  be  considered  at  least  for  about  500  feet  upstream  of 
the  bridge.  The  distance  between  the  top  of  bank  and  structures  was 
not  sufficient  to  construct  levees  without  encroaching  on  the  creek 
or  taking  away  most  of  the  land  between  the  creek  and  the  tavern  and 
homes  now  enjoyed  by  the  owners.  An  earth  levee  was  however  ini¬ 
tially  considered  and  soon  dropped  from  further  consideration. 
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The  various  types  of  floodwalls  considered,  starting  at  the 
Union  Road  Bridge  and  continuing  upstream  about  700  feet  in  lieu  of 
earth  levees,  included:  a  single  row  of  steel  sheet  pile  with  tie 
backs,  circular  corrugated  aluminum  cells,  timber  bulkheads  with 
steel  king  piles,  concrete  gravity  walls  and  concrete  tee  walla. 

Each  of  these  would  minimize  the  amount  of  land  required,  except 
concrete  gravity  walls  and  cells  but  all  would  minimize  encroachment 
of  the  channel.  Estimates  of  cost  were  not  developed  for  these 
various  types  of  floodwalls  except  for  the  tee  wall  since  the  others 
did  not  warrant  further  study  or  investigation  because  of  certain 
hydraulic  deficiencies,  construction  difficulties,  or  potential 
maintenance  problems.  Steel  sheet  pile  walls  with  tie  backs  were 
investigated  but  it  was  determined  that  the  difficulties  that  would 
be  encountered  in  driving  the  pile  sufficiently  into  the  creekbed 
for  proper  toe  in  was  not  possible  because  of  rock.  Rock  is  exposed 
in  the  entire  creek  bed  upstream  of  Union  Road  for  the  entire  length 
of  the  project  area  discussed  in  this  report.  Rock  is  also  exposed 
in  the  draw  of  the  bridge  and  downstream  thereof.  The  tie  rods  and 
anchors  for  the  wall  could  however  be  placed  to  avoid  disturbance  or 
destruction  of  the  trees  along  the  creek  bank  and  the  land  behind  the 
wall  backfilled  and  sloped  gradually  for  aesthetic  purposes.  Wood 
bulkheads  with  steel  king  piles  were  considered  that  would  consist  of 
larger  timbers  10"  X  10"  X  10'  placed  horizontally  with  the  ends  in 
the  channel  of  king  pile.  As  with  the  steel  sheet  pile  wall,  the 
king  pile  could  not  be  toed  into  the  bed  rock  sufficiently  and  the 
spacing  of  tie  rods  would  require  the  destruction  and  disturbance  of 
some  of  the  trees.  Periodic  maintenance  and  replacement  of  the  wood 
timbers  would  be  required.  Corrugated  aluminum  cells  were  investi¬ 
gated  but  the  turbulence  that  would  occur  and  the  resulting  adverse 
aesthetics  caused  further  study  to  cease.  The  turbulence  would 
reduce  stream  flow  and  raise  the  water  surface.  Cells  would  also 
require  more  land  since  the  cells  would  be  about  five  feet  in 
diameter  and  placed  to  avoid  channel  encroachment  that  would 
necessitate  cutting  about  five  feet  into  the  creek  bank.  Concrete 
gravity  walls  were  considered  but  the  advantages  of  gravity  walls 
compared  to  tee  walls  were  less  since  more  excavation  and  land  would 
be  required  initially  for  the  base  that,  even  though  backfilled, 
would  disturb  more  property  during  construction.  Concrete  tee  walls 
were  determined  to  be  the  most  effective,  least  destructive  and 
desirable  wall  to  construct  as  a  part  of  the  overall  local  improve¬ 
ment  plan  in  the  vicinity  of  Union  Road  Bridge  in  the  town  of 
Cheektowaga. 

Various  combinations  of  structural  measures  were  considered  along 
Cayuga  Creek  from  the  Union  Road  Bridge  upstream,  a  distance  of  700 
feet,  to  develop  the  optimum  local  protection  plan  to  alleviate  over¬ 
bank  flooding  in  the  area.  Consideration  was  given  to:  earth  levees 
on  each  side  of  the  creek,  tee  walls  on  both  sides,  earth  levees  with 
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riprap,  all  of  these  measures  with  channel  deepening  and  a  tee  wall 
on  the  right  bank  with  stone  riprap  on  the  left  bank.  A  tee  wall  on 
the  right  bank  with  erosion  protection  on  each  bank  was  determined  to 
be  the  best  combination  of  measures  and  was  selected  for  more 
detailed  consideration.  The  tee  wall  and  the  other  measures  con¬ 
sidered  on  the  right  bank  would  all  join  a  transverse  earth  levee 
joining  a  wall  separating  two  abandoned  quarry  ponds  and  then  the 
earth  levee  would  continue  northward  tieing  into  high  ground. 

SELECTING  A  PLAN 

The  principles,  standards,  criteria,  and  directives  of  plan 
formulation  and  evaluation  requires  that  alternatives  be  measured  to 
determine  their  efficiency  in  meeting  the  objectives  of  the  plan  for¬ 
mulation  process.  A  National  Economic  Development  (NED)  Plan  and  an 
Environmental  Quality  (EQ)  Plan  must  be  identified  in  the  evaluation 
process.  The  NED  Plan  must,  from  the  national  point  of  view,  repre¬ 
sent  the  best  return  on  the  investment  of  economic  resources  needed 
for  construction.  The  EQ  Plan  is  the  alternative  plan  that  con¬ 
tributes  to  management,  conservation,  preservation,  creation, 
restoration,  or  improvement  of  certain  natural  and  cultural  resources 
and  ecological  systems.  Once  identified,  the  NED  Plan  and  the  EQ 
Plan  are  compared  in  a  system  of  accounts  against  each  other,  against 
any  other  strongly  favored  or  economically  feasible  plans,  and 
against  the  "No  Action  Plan"  to  select  the  best  plan  for  recommen¬ 
dation.  If  the  NED  Plan  and  the  EQ  Plan  are  the  same,  that  plan  is 
compared  against  any  other  strongly  favored  or  economically  feasible 
plans  and  against  the  "No  Action  Plan.” 

Ten  basic  plans  and  a  plan  of  no  action  were  considered  within 
the  context  of  plan  formulation  discussed  above.  Two  of  the  ten  were 
found  to  be  economically  justified  and  both  the  local  protection  and 
floodproofing  plans,  were  investigated  further.  The  local  protection 
plan  would  provide  a  major  improvement  in  the  health  and  safety  of 
the  areas  whereas  the  other,  floodproofing,  would  only  provide  minor 
improvement.  In  addition,  the  local  protection  plan  would  only  have 
a  minor  aesthetic  impact  whereas  floodproofing  would  have  a  major 
impact.  Further  investigation  of  the  local  protection  plan,  that 
included  several  types  of  flood  walls  and  erosion  protection  com¬ 
binations  resulted  in  the  selection  of  the  best  of  these  measures  to 
combine  with  a  transverse  earth  levee  precast  wall  combination  ending 
at  high  ground  2-1/2  feet  above  the  100-year  flood  level.  During  the 
evaluation  of  the  10  basic  plans  and  the  no  action  plan,  17  specific 
elements  were  identified  and  their  impact  considered  and  evaluated. 
The  17  elements  considered  in  Table  9  and  also  in  Table  10,  Systems 
of  Accounts,  include:  noise,  displacement  of  people,  aesthetic 
value,  community  cohesion,  desirable  community  growth,  tax  revenue, 
displacement  of  funds,  national  resources,  property  values,  public 
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facilities,  public  service,  desirable  regional  growth,  employment, 
business  and  individual  activity,  manmade  resources,  and  pollution 
abatement  of  air  and  water.  The  modification  of  Plan  C,  and 
floodproofing,  Plan  4,  resulting  from  further  investigation,  are 
identified  in  Table  10  as  the  Local  Protection  Plan  and  the 
Floodproofing  Plan;  no  action  is  the  same  as  in  Table  9.  Both  plans 
of  action  reflect  similar  areas  of  protection  and  costs  and  benefits 
are  on  the  same  price  levels  (April  1979). 

The  no  action  plan  and  the  flood  proofing  plan  have  several  simi¬ 
lar  characteristics  and  overbank  flooding  would  still  continue. 
Highway  traffic  and  public  service  such  as  telephone,  power,  gas, 
garbage  collection,  schools,  fire,  ambulance,  police,  doctors, 
social  visits,  businesses,  and  many  other  day-to-day  operations  and 
services  could  be  impaired  during  a  flood.  As  mentioned  previously, 
both  would  leave  debris  and  tell  tale  signs  of  flooding  that  would 
not  only  be  aesthetically  unattractive  but  could  and  probably  would 
discourage  home  improvement  work  particularly  landscaping,  and  would 
probably  make  it  difficult  to  sell  homes  when  necessary.  Neither  of 
these  plans  are  reliable  since,  for  complete  safety,  the  owner  or 
occupants  would  have  to  be  present  to  either  evacuate  as  in  the  case 
of  the  no  action  plan  or  place  flood  shields  and  other  devices  in 
place  when  the  flood  was  imminent.  With  floodproofing,  some  of  the 
necessary  shields  or  items  to  provide  protection  would  have  to  be 
stored  on  the  property  and  it  is  possible  that  someone  might  steal 
some  or  they  could  be  damaged  or  destroyed  and  become  inoperative. 

A  power  failure  or  interruption  of  telephone  service  would  cause  the 
flood  warning  system  to  be  ineffective.  The  first  cost  of 
floodproofing  cannot  be  determined  without  a  detailed  investigation 
of  each  building  since  improper  or  inadequate  selection  of  method 
could  cause  structural  failure  or  continued  flood  damages.  The 
costa,  benefits,  and  probable  impacts  are  based  upon  detailed  field 
investigations  made  in  1978.  Cost  for  flood  warning  system,  tem¬ 
porary  evacuation,  and  emergency  work  are  included  in  the  cost. 

During  the  field  investigation,  all  home  and  business  owners  were 
opposed  to  floodproofing  as  a  solution  to  alleviating  the  flood 
problem  in  the  area  as  was  the  Supervisor  of  the  town  of  Cheektowaga. 
The  method  of  insuring  that  each  building  was  floodproofed  in  a 
timely  manner  with  proper  design  would  be  difficult.  Reimbursement 
would  be  cumbersome  and  confusing.  Maintenance  would  perhaps  be  the 
most  difficult  since,  unless  supervised  or  checked,  some  would  delay 
maintenance  or  replacement  too  long  and  the  floodproofing  would  be 
inoperative  and  inaffective.  PerMps  the  most  undesirable  feature  of 
a  plan  of  no  action  or  floodproofing  would  be  the  continued  trauma 
from  inundation.  Old  and  sick  people  particularly  would  be  adversely 
affected  even  to  being  the  indirect  cause  of  their  death. 


The  local  protection  plan  would  prevent  flood  inundation  from 
floods  having  an  average  recurrence  interval  of  about  once  in  100- 
years.  The  plan  would  enhance,  with  considerable  reliability,  the 
economic  development  of  the  area  by  protecting  both  businesses  and 
residents  and  would  encourage  the  improvement  of  landscape,  facili¬ 
ties,  and  homes.  Most  of  the  adverse  affects  associated  with  a  plan 
of  no  action  and  floodproofing  would  be  mitigated  with  the  local  pro¬ 
tection  plan.  The  most  undesirable  features  would  occur  during 
construction  and  the  appearance  of  the  transverse  levee  would, 
although  easily  visible  to  those  frequenting  the  tavern,  soccer 
field,  and  Knights  of  Columbus  facilities,  be  unnoticed  by  others 
traveling  through  the  area.  A  representative  of  the  Knights  of 
Columbus  stated  that  the  levee  and  wall  would  be  desirable  since  it 
would  provide  more  privacy.  Other  features  of  the  local  protection 
plan  would  not  be  noticed  since  traffic  moves  rapidly  over  the  Union 
Road  Bridge,  the  only  vantage  point,  and  there  is  no  place  to  park  on 
the  bridge.  The  only  ones  that  could  view  the  flood  wall  and  erosion 
protection  along  the  creek  are  pedestrians  walking  across  the 
bridge,  who  now  are  seldom  seen  in  the  area  doing  this.  Most  of  the 
vegetation  and  trees  that  would  be  destroyed  are  presently  in  danger 
of  falling  into  the  creek  and  the  tree  root  systems  on  many  are  now 
exposed.  The  land  that  would  be  occupied  by  the  transverse  levee  and 
wall  is  not  now  being  used  and  the  alignment  of  the  transverse  levee 
would  be  located  along  an  existing  property  line  so  as  not  to 
unfairly  impact  on  either  of  the  owners  and  still  be  effective  as  a 
flood  protection  structure. 

The  selection  of  an  NED  and  an  EQ  plan  can  be  accomplished  by  a 
system  of  evaluation  and  comparison  displayed  in  a  matrix  such  as  in 
Table  10,  System  of  Accounts.  Many  of  the  "weights"  given  to  various 
subsets  within  the  four  accounts  are  judgmental  but  based  upon  an 
interaction  with  various  interests  and  those  with  varying  expertise. 
Preliminary  to  the  selection,  the  affected  property  owners,  the  town 
of  Cheektowaga,  and  the  New  York  State  Department  of  Environmental 
Conservation  were  contacted  to  determine  if  they  would  be  responsive 
to  a  structural  plan  located  within  a  short  distance  upstream  of  the 
Union  Road  Bridge  and  if  they  concurred  in  general  with  a  local  pro¬ 
tection  plan  in  the  vicinity  of  Union  Road  and  William  Street.  All 
concurred  with  the  concept  and  on  30  March  1977  the  town  of 
Cheektowaga  Supervisor  assured  us  that  the  Town  Board  would  support  a 
plan  that  they  indicated  on  a  drawing  the  Corps  furnished  them.  The 
tom's  recommended  alignment  is  the  same  as  that  selected  by  the 
Corps  and  presented  as  the  local  protection  plan  in  the  System  of 
Accounts  matrix,  Table  10.  Correspondence  with  the  State  and  town  is 
contained  in  Appendix  D  to  this  report.  Based  upon  information 
displayed  in  Table  10,  the  NED  Plan  is  the  local  protection  plan 
since  it  has  the  greatest  net  benefit  and  the  EQ  Plan  is  also  the 


local  protection  since  it  has  the  greatest  plus  values  environmen¬ 
tally,  socially,  and  regionally.  Other  attributes  of  the  three  plans 
are  discussed  in  the  Selected  Plan  section  of  this  report. 


Table  10  -  System  of  Account* 


_ Account  _  _  _ Footnote* 

NATIONAL  ECONOMIC  DEVELOPMENT 

*.  Beneficial  impact* 

Value  o t  Average  Annual  Out¬ 
put*  of  Cooda  and  Service* 

1.  Hood  Di*«|e  Seduction 

2.  Construction  Employment 
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Cheek tovaga.  Erie  County,  New  York 
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Implement  Ordinances 

_  Land  Uae  Planning  _ 

Study  Area  •  Best  of  Nation 


Flood proof tng* 


FI ood proof ing  of  Structure*  in  Flood 
Plain  from  Mouth  of  Cayuga  Creek  to 
About  One  Mile  Upstream  of  (be 

_ _ Union  load  Bridge _ _ _  . 

Study  Area _ _ Neat  of  Nation 


_  Local  Protect  icin* _ 

Construction  of  a  Floudwall  Earth 
Levee  and  Niprap  Cpstream  vt  the 
Jiuan  koad  Bridge  With  Mecr*sary 
Ponding  Area*,  Culvert  Pipe*  and 
_  Flap  Cate* 

_  study  Area _ _  Pe*(  of  Kan 
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Non.- 
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ENVIRONMENTAL  QUALITY 

d.  Beneficial  and  Adverse  Impacts 

Air  Quality 

U.  6.  9) 

.No  change 

No  change 

: No  change 

No  change 

-Impaired  during  construction 

N»:  '•angr 

Historical  ecosystem* 
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A) 

•  No  change 
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No  change 
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1.  Floral  Resource* 
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9) 

: No  change 

:Ni>  change 
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No  change 
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No  change 

Wet  land  ac  reage 

ll.  f>.  ». 

9) 

No  change 

: No  change 

: No  change 

No  change 

Reduced  during  construction 

No  change 

Grassland  acreage 
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No  change 

Impaired 

No  change 

Improved 

No  change 

Endangered  species 
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Not  affected 
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Fish 
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9) 
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se  affect : Not  affected 

Possible  adverse 

affect -Not  affected 

Adverse  during  construction 

Not  affected 

Other  aquatic  wildlife 
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V) 
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Adverse  during  construction 

Not  affected 
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9. 

9} 
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•Poaaible  adverse  affect 

Not  affected 

Improved 
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Endangered  specie* 
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Not  afferted 

Not  affected 

Not  affected 

Land  Rasources 

Water  Resource* 

(2.  3 , 

9, 

8, 

9) 

Impai red 

Not  affected 

i Impaired 

Not  affected 

Improved 

Not  affected 

l  .  Croundwat et 

Water  table  level 

■(b) 

No  change 

Nu  change 

: No  change 

No  change 

No  change 

No  change 

Qual  ity 

2.  Surface  Water 

<2 .  3. 

9, 

II) 

No  change 

Not  affected 

No  change 

Not  affected 

Improved 

No  change 

Ponds 

: (2 ,  3, 

6. 

9, 

10) 

No  change 

No  change 

: No  change 

No  change 

Possible  uae  chan*.- 

■No  change 

Stream  quality 

■  U,  2. 

3. 

6, 

9) 

Possible  adverw.  affect 

Not  affected 

Possible  adverse  affect 

Not  affected 

Improved 

No  chang* 

SOCtAL  WELL- B! INC 

Cultural  Resources 

Aesthet  ics 

<1.  3. 

6. 

9. 

11) 

Deteriorated 

Not  affected 

: Deteriorated 

Not  affected 

Improved 

"Not  a'fected 

••Archeology 

(2.  3. 

9. 

9, 

m 

No  change 

Not  affected 

r  No  change 

Not  affected 

Impai  ri  d 

Not  affected 

Educational  Opportunity 

(2.  ). 

6. 

8, 

9) 

Impaired 

Not  affected 

:  Impaired 

Not  affected 

Improved 

Hot  affected 

Recreational  Opportunity 

Health  and  Welfare 

(2.  3. 

9. 

9. 

10) 

Impaired 

Not  effected 

. Impaired 

Not  affected 

Improved 

Not  affected 

Lommimty  Cohesion 

12,  3, 

A  . 

9, 

10) 

Not  affected 

Not  affected 

: Not  affected 

Not  affected 

Not  affected 

Not  affected 

Co^minity  Growth 
Displacement  of  People 

<2,  3. 

6, 

8. 

9.  10) 
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Not  affected 

: Impaired 
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Improved 

Not  affected 

( t  eaporary ) 

<2.  3. 

4  , 

9, 
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Some 

None 

.  Some 
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None 

Families  Protected 
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6, 

9, 
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None 
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■  Some 
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None 
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3. 

6. 

9,  10) 

No  change 

No  change 

No  change 

No  change 

Increased 

No  -hangr 

RECIONAL  DEVELOPMENT 

Economic  Effect* 

Employment 

(1.  2, 

3, 

6, 

8.  9) 

No  change 

No  change 

No  change 

No  change 

No  change 

.No  change 

Income 

■  M  ,  2. 

3, 

8, 

8,  9) 

No  change 

No  change 

No  change 

No  change 

Improved 

N->  C Lange 

Public  Service* 

■11,  2. 

3. 

6, 

8.  9) 

Impaired 

Not  affected 

:  Impaired 

Not  affected 

Improved 

Not  affected 

Property  Tax 

<1,  7, 

3. 

6. 

8.  9) 

No  change 

No  change 

Slight  improvement 

No  change 

Improved 

No  change 

Property  Vslue 

(1.  2. 

3. 

6. 

8.  9) 

Decreased 

No  change 

:Slight  improvement 

No  change 

Improved 

No  change 

Regional  Growth 

(1.  2. 

3. 

6, 

8 ,  9 
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Not  affected 
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Not  affected 

Improved 

Not  affected 

Effects  on  Manmade  Resource* 

Farm*  (open  space) 

Cl.  2, 

3, 

6. 
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No  change 

No  change 

: No  change 

No  change 

Improved 

No  change 

Housing 
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3, 

9, 

?.  a. 

9) 

Stagnated 

No  change 
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No  change 

Possible  improvement 

No  change 

Nonfarm  Businesses 
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3, 

6, 

7.  9) 

Impaired 

Not  affected 

Impaired 

Not  affected 

Improved 

Not  affected 

Public  Buildings 

:  (1 .  2. 

3, 

9. 

7,  8. 

9) 

No  improvement 

Not  affected 

: No  improvement 

Not  affected 

Possible  improvement 

Not  affected 

Recreational  Facilities 

:  (1 ,  2. 

3. 

9, 

9.  10. 

11) 

Impaired 

Not  affected 

Impaired 

Not  affected 

Improvement 

Not  affected 

Roads 

Social  Effects 

•13.  2, 

3, 

6. 

7,  8. 

9) 

Impaired  w/each  flood 

Not  affected 

impaired  w/each  flood 

Not  affected 

Improved 

Not  affected 

Population  Distribution 

(2,  1, 

9, 

9! 

Possible  slight  change 

No  change 

: Possible  slight  change 

No  change 

Possible  change 

No  change 
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FOOTNOTES : 


1.  Impact  expected  before  plan  ia  completely  implemented. 

1.  Inpact  expected  within  IS  yeara  after  plan  ia  implemented. 
3.  Inpact  expected  1 9  or  note  year*  after  plan  ia  inplenented. 
A.  Certainty  of  iapact  is  lea*  than  SO  percent 
9.  Certainty  of  impact  ia  greater  than  SO  percent. 

6.  Certainty  of  impact  ia  greatger  than  90  percent. 


7.  Impact  fully  monetized  in  NED  account, 
ft,  Impact  partially  monetized  in  NED  account. 

9.  Impact  caused  by  plan. 

1(7.  Impact  caused  by  action  current ly  planned  by  non-Corp«  interests 
II.  Impact  canted  by  inaction  of  non-Corp*  interest*. 


*  BCR  for  f l-.odproof ing  is  0.9  and  for  local  protection  is  1.7.  Discussion  of  rationale  fot  some  ->f  the  envi ronment *1 ,  social,  and  economic  assessments  is  given 
m  (be  following  section  related  to  the  Selected  Plan. 

’*  No  Action  and  floodproofing  will  not  change  the  existing  condition  of  the  site,  but  the  structural  plan  will  impact  the  site  by  disturbing  approximately  2/1  of  it 

oy  surface  modification  and  compaction  due  to  levee  conetruct ion.  It  is  proposed  to  lessen  these  impsers  by  excavation  and  data  recovery.  Therefore,  the  impact  would  be 
a  ''qualified"  impaired. 
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THE  SELECTED  PLAN 


GENERAL 

The  selected  NED  plan  and  the  selected  EQ  plan  is  Local 
Protection.  Therefore,  the  plan  selected  for  construction  is  Local 
Protection.  The  reasons  for  the  selection  are  mostly  based  upon  its 
reliability  to  satisfy  both  the  human  needs  and  problems  and  still  be 
the  least  destructive  to  the  total  environment  in  the  area. 
Implementation  of  the  local  protection  plan,  displayed  in  Table  10, 
would  result  in  a  positive  contribution  to  the  SWB  account  and  pro¬ 
vide  some  beneficial  contributions  to  Environmental  Quality.  The 
Local  Protection  Plan  would  be  more  easily  maintained  over  the  proj¬ 
ect  life  than  the  Floodproofing  Plan  and,  based  upon  discussions 
with  local  interests  in  1978,  be  a  specific  and  reasonable  solution 
to  the  local  overbank  flood  problem  in  the  vicinity  of  Union  Road  and 
William  Street.  Even  though  floodproofing  has  a  BCR  close  to 
unity,  the  cost  data  used  could  be  considerably  underestimated 
because  of  uncertainties  in  the  structural  stability  of  the  residen¬ 
tial  and  commercial  buildings  that  would  be  f loodproofed .  If 
floodproofing  were  implemented,  it  is  quite  possible  that  some  foun¬ 
dations  might  fail  and  result  in  negative  benefits.  In  addition, 
floodproofing  would  not  allow  free  and  easy  access  to  recreation 
sites  because  of  the  continued  inundation  of  the  highways.  The  cost 
estimate  for  the  local  protection  plan  is  based  upon  detailed  data 
used  at  the  Scajaquada  Creek  local  protection  project  now  under 
construction  and  within  a  few  miles  of  the  Cayuga  Creek  site. 

DESCRIPTION 

The  selected  plan,  shown  on  Plate  4,  includes  concrete  walls, 
earth  levees,  erosion  protection,  ponding  areas  with  culvert  pipes 
and  flap  gates,  and  some  minor  improvement  work  on  the  creek  banks, 
all  located  upstream  of  the  Union  Road  Bridge  over  Cayuga  Creek.  The 
general  location  of  the  local  protection  plan  with  respect  to  the 
entire  Cayuga  Creek  Basin  is  shown  on  Plate  1,  the  extent  of  protec¬ 
tion  that  would  be  afforded  is  shown  on  Plate  2,  and  land  use  in  the 
project  area  is  shown  on  Plate  3. 

Specifically,  the  plan  shown  on  Plate  4,  consists  of:  a  concrete 
tee  wall  on  the  right  bank  of  Cayuga  Creek  beginning  at  the  Union 
Road  Bridge  (about  station  0+50)  and  extending  upstream  to  Station 
7+10;  erosion  protection  on  the  right  bank  from  station  7+10  to  sta¬ 
tion  8+50  and  on  the  left  bank  erosion  protection  from  the  bridge  to 
about  station  8+50;  clearing  and  seeding  both  creek  banks  from  sta¬ 
tion  8+50  to  station  14+50;  a  transverse  earth  levee  from  Station 
7+10  at  the  concrete  tee  wall  along  the  creek  extending  northward, 
parallel  to  an  athletic  field,  a  distance  of  about  525  feet  to  a 
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concrete  wall;  a  concrete  wall  between  two  abandoned  quarry  ponds, 
about  250  feet  long,  extending  northward  from  the  north  end  of  the 
aforementioned  earth  levee;  and  an  earth  levee  about  100  feet  long 
that  extends  further  northward  from  the  concrete  wall  to  tie  into 
ground  contour  elevation  613.5.  Work  in  the  stream  bed  consists  of 
removing  earth  material  down  to  rock  as  necessary  to  place  the  tee 
wall  and  erosion  protection  material.  About  400  square  yards  of  ero¬ 
sion  protection  material  will  be  placed  in  the  vicinity  of  the  junc¬ 
tion  of  the  transverse  levee  and  the  creek;  a  ponding  area  will  be 
maintained  near  the  Union  Road  Bridge  with  an  18-inch  culvert  pipe 
and  flap  gate  installed  in  the  concrete  tee  wall,  and  a  ponding  area 
will  be  maintained  in  the  abandoned  quarry  with  a  24-inch  culvert 
with  flap  gate  and  gate  valve  placed  in  the  concrete  wall.  The 
concrete  tee  wall  along  the  creek  averages  about  four  feet  above 
ground  level  and  the  transverse  levee  will  vary  in  height  above 
ground  level  from  about  seven  feet  at  the  creek  to  no  differential  at 
the  north  end  where  the  levee  terminates  at  ground  elevation  613.5. 
Adverse  environmental  effects  resulting  from  construction  will  be 
minor  and  partially  mitigated  by  vegetative  plantings.  The  land  side 
of  the  tee  wall  will  be  backfilled,  sloped  and  dressed  with  topsoil 
and  seeded  to  blend  into  the  existing  landscape.  Other  details  of 
the  selected  plan  are  given  in  Appendix  C  and  in  subsequent  portions 
of  this  section. 

EVALUATED  ACCOMPLISHMENTS 

The  major  accomplishment  of  the  selected  plan  will  be  the  near 
elimination  of  residential  and  commercial  damage  in  the  vicinity  of 
Union  Road  and  William  Streets.  The  selected  plan  will  reduce  about 
94  percent  of  the  damage  that  now  occurs  because  of  overbank 
flooding.  There  are  other  beneficial  affects  discussed  in  Appendix  B 
and  in  the  previous  section  of  this  main  report  that  include  environ¬ 
mental,  social,  and  regional  enhancement.  Highway  traffic  will  not 
be  interrupted  and  tell-tale  signs  of  overbank  flooding  will  be  eli¬ 
minated.  The  social  well  being  of  the  community  will  be  improved 
because  of  less  trauma  caused  by  flood  inundation  and  commercial 
interests  will  be  able  to  enjoy  uninterrupted  business  transactions. 
Other  services  that  would  otherwise  be  interrupted  because  of  inun¬ 
dation  such  as  fire,  police,  ambulance,  and  utility  services,  would 
be  able  to  respond  when  necessary  and  not  be  delayed  because  of 
flooded  roads.  A  monetary  value  for  some  of  these  accomplishments 
are  difficult  to  determine  but  are  displayed  in  Table  10  of  the  pre¬ 
ceding  section  of  this  report  and  Appendix  B  also  provides  additional 
data. 

ENVIRONMENTAL  EFFECTS 

The  selected  plan  will  result  in  little  change  in  land  use  as 
shown  on  Plate  3.  Since  the  transverse  levee  will  be  located  on  land 
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Chat  is  now  mostly  unused,  vacant  land  and  the  wall  and  erosion  pro¬ 
tection  along  the  creek  will  require  very  little  encroachment  on 
park,  open  space,  and  residential  land  along  the  creek.  However,  the 
selected  plan  will  result  in  several  changes  in  the  environment  that 
are  displayed  in  Table  10  as  judgmental  expressions  of  the  most 
probable  impacts.  Other  more  detailed  effects  are  contained  in  the 
environmental  statement  and  in  the  plan  formulation  section  of  this 
report.  Construction  activities  will  have  the  most  adverse  effects 
on  the  environment  although  they  will  be  short  lived.  Some  air 
pollution,  noise  pollution,  and  stream  turbidity,  will  result  during 
the  construction  period  with  some  interference  with  highway  traffic 
flow.  Some  destruction  of  trees,  brush,  and  grass  cover,  will  result 
although  most  of  the  trees  are  not  in  danger  of  falling  into  the 
creek  and  the  destruction  of  grassland  will  be  more  than  replaced 
after  the  levees  are  dressed  with  topsoil  and  seeded. 

The  concrete  tee  wall  will  be  unnoticed  by  the  general  public  and 
only  partially  by  the  owner  of  the  property  alongside  since  the  land 
face  of  the  wall  will  be  backfilled,  sloped,  dressed  with  top  soil, 
and  seeded.  This  treatment  will  result  in  a  more  usable  and  attrac¬ 
tive  view  than  now  exists  since  the  few  trees  that  will  be  destroyed 
have  an  insecure  root  system  due  to  erosion  of  the  bank  and  the  trees 
could  he  blown  down  onto  the  buildings  or  eventually  fall  into  the 
creek  and  create  more  flood  problems  than  now  exist. 

Erosion  protection  along  the  banks  of  the  creek  and  the  concrete 
tee  wall  can  only  be  viewed  from  the  Union  Road  Bridge  or  from  the 
creek.  The  placement  of  riprap  to  achieve  the  protection  will  be 
consistent  with  the  USFWS  recommendation  to  protect  against  erosion 
and  ailtation  and  will  also  maintain  a  natural  appearance  by  using 
stone.  Cleaning  and  seeding  the  creek  banks  further  upstream  will, 
when  the  grass  cover  is  established,  provide  a  pleasing  view  to 
anyone  who  might  see  the  slopes.  Few  people  walk  across  the  bridge 
and  cars  travel  across  the  bridge  at  a  high  rate  of  speed  so  that 
viewing  from  the  bridge  will  be  infrequent.  The  creek  is  not  con¬ 
ducive  to  anyone  to  walk  along  for  fishing,  bathing,  or  other  pur¬ 
poses,  and  seldom  if  ever  is  anyone  apt  to  use  the  creek  except 
children  or  young  people  who  are  not  interested  in  aesthetics  per  se. 

The  transverse  levee  will  be  seeded  on  both  slopes  and  will  not 
interfere  with  sports  activities  on  the  athletic  field  or  disasso¬ 
ciate  the  activities  of  the  restaurant  and  tavern  that  uses  the  area 
for  rent  and  use  as  a  picnic  area.  Even  though  the  USFWS  recomnends 
leaving  the  levees  unmowed,  this  is  not  consistent  with  proper  main¬ 
tenance  of  the  levees  to  avoid  structural  failure.  An  unmowed  levee 
would  encourage  wildlife  such  as  woodchucks  and  ground  hogs  to 
establish  a  network  of  burrows  in  the  levee  that  would  remain 
unnoticed  and  eventually  cause  the  levee  to  fail  structurally.  The 
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concrete  wall  between  quarry  pond  will  be  partially  obscured  from 
view  by  trees  and  shrubs  that  now  exist  and  many  of  which  will  be 
left  undisturbed. 

When  the  project  is  completed,  businessmen  and  residents  will 
experience  not  only  economic  benefits  but  see  an  improvement  to  the 
landscape  and  to  their  buildings.  Debris  that  previously  was  strewn 
about  after  each  flood  would  not  be  noticeable  nor  would  one  be  able 
to  see  the  scars  and  tell-tale  high  water  marks  and  smell  the  stench 
that  always  follows  a  flood.  The  owners  will  be  more  anxious  to 
improve  their  properties  for  resale  and  property  exchanges  will  be 
easier.  The  comnunity  will  display  a  much  pleasanter  image  to  anyone 
visiting  the  area  or  conducting  business.  School  children  will  no 
longer  be  prevented  from  going  to  school  because  of  flooding  and 
utility  companies  will  be  able  to  provide  uninterrupted  services. 

All  adverse  environmental  effects  will  be  mitigated  where  at  all 
possible  including  any  related  to  cultural  resources  that  might  be 
disturbed  or  affected  as  a  result  of  construction  of  the  project. 
Aquatic  and  terrestrial  life  will  only  be  disturbed  or  impacted  on 
during  construction  but  some  beneficial  effect  to  stream  water 
quality  and  aquatic  life  can  be  expected  after  the  project  is 
completed  by  reducing  the  amounts  of  undesirable  substances  and 
materials  that,  under  existing  conditions  of  overbank  flooding,  are 
flushed  into  the  creek.  Some  of  these  materials  and  substances 
include:  trash  and  debris  from  the  protected  land,  salt  and  oilB 

from  the  highways,  fertilizers  and  other  substances  from  the  nursery, 
and  substances  from  residential  and  commercial  activities  in  the  pro¬ 
tected  area.  Terrestrial  habitat  will  initially  be  disturbed  during 
construction  but  soon  have  a  more  dependable,  controlled,  dry  habi¬ 
tat.  Most  losses  attributable  to  the  land  space  occupied  by  the  base 
of  the  transverse  levee  will  be  compensated  for  by  the  increased  sur¬ 
face  area  of  the  levee  after  it  is  constructed. 

ECONOMIC  EFFECTS 

The  selected  plan  will  increase  the  value  of  protected  proper¬ 
ties  in  the  Union  Road  -  William  Street  area  in  the  town  of 
Cheektowaga.  These  increases  will  yield  increased  tax  revenues  as 
assessed  valuation  increases  because  of  improvements  made  by  the 
owners  or  occupants.  If  commercial  interests  develop  or  expand,  tax 
revenues  will  increase  and  possibly  cause  a  decrease  in  tax  rates  per 
$1,000  of  assessment.  A  decrease  in  tax  rates  will  then  be  more 
attractive  to  those  who  are  seeking  a  residence  or  a  location  to 
establish  a  business. 

Employment  and  income  increases  will  be  slight  since  the 
construction  cost  of  the  selected  plan  is  less  than  one  million 
dollars  and  little  labor  is  expected  to  be  required  to  maintain  the 
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project.  The  project  will,  however,  probably  cause  the  commercial 
operations  to  increase  somewhat  and  allow  for  hiring  a  few  people  in 
the  area  as  full  or  part  time  employees.  A  flood  protected  athletic 
field,  picnic  area,  and  parking  lot  for  the  Knights  of  Columbus  could 
possibly  be  a  business  inducement. 

The  cost  of  maintaining  emergency  operations  during  floods,  as 
necessary  in  the  past,  will  be  eliminated.  Savings  in  cost  for  these 
services  will  enable  the  town  to  use  these  funds  for  other  purposes. 
Similarly,  utility  companies  should  be  able  to  reduce  their  costs 
somewhat  and  pass  the  savings  on  to  the  consumers,  by  slowing  down 
the  frequency  of  utility  price  increases.  Additional  details  of  the 
economic  effects  are  given  in  Appendix  B. 

SOCIAL  EFFECTS 

The  selected  plan  will  have  some,  although  not  major,  effect  on 
several  aspects  of  social  well-being  in  the  area.  A  field  archaeolo- 
gic  investigation  was  made  in  the  project  area  and  a  site  was  found 
that  indicates  some  evidence  of  a  late  Archaic-Transitional  strat¬ 
ified  site  and  appropriate  action  as  discussed  in  a  previous  section 
of  this  report  will  be  taken  as  necessary  to  mitigate  any  damage.  It 
is  significant  that  without  the  project  investigation,  such  a  site 
may  never  have  been  uncovered.  The  effect  therefore  will,  if  the 
site  is  determined  to  be  eligible  for  inclusion  on  the  National 
Register  of  Historic  Places  result  in  a  mitigation  plan  being 
developed  and  be  attributable  to  construction  of  the  selected  proj¬ 
ect. 


The  selected  project  will  improve  recreational  opportunities. 

The  athletic  field  will  be  able  to  be  used  during  flood  flows  and 
other  open  space  areas  that  will  be  protected  can  be  used  for 
recreation  purposes.  Access  roads  to  recreational  facilities  will 
not  be  inundated  and  traffic  will  be  uninterrupted  during  flood 
f lows •  Similarly,  access  by  utility  vehicles,  health  and  safety 
vehicles,  school  buses,  shoppers,  visitors,  and  thru-traffic  will  be 
uninterrupted,  less  aggravating  and  in  total,  result  in  a  more 
pleasant  social  environment. 

Noise  during  construction  of  the  project  will  be  short  lived  but 
the  type  of  maintenance  required  for  the  project  in  the  future  such 
as  removal  of  snags  in  the  creek,  patching  the  concrete  walls,  caring 
for  the  vegetation  on  the  earth  levees,  and  maintenance  of  the 
ponding  areas,  conduits,  and  flap  gates  will  not  cause  excessive 
noise.  Dust  such  as  generated  during  construction  will  not  be 
noticed  during  maintenance. 
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REGIONAL  EFFECTS 


Since  the  selected  plan  is  a  local  protection  plan,  the  regional 
effects  are  minimal.  Inter-community  traffic  will  flow  more  easily 
and  those  living  outside  the  project  area  will  be  more  attracted  to 
the  area  than  before  and  this  could  result  in  increases  in  sales  and 
property  exchanges.  The  construction  cost  of  the  selected  plan  is 
not  sufficient  to  cause  any  sizable  increase  in  income  to  otherwise 
unemployed  workers.  Maintenance  labor  required  will  be  minimal  and 
infrequent  and  probably  by  those  now  employed  by  non-Federal  agen¬ 
cies.  Changes  in  population  growth  or  type  is  not  expected  to  vary 
as  a  result  of  construction  of  the  project. 

DESIGN 

Design  of  the  selected  plan  is  based  on  hydrologic  and  hydraulic 
data  presented  in  Appendix  A  to  this  report,  and  on  data  related  to 
foundation  materials,  structural  design,  slope  stability,  and  erosion 
protection  discussed  in  detail  in  Appendix  C.  In  addition,  Appendix 
B  provides  data  on  costs  and  benefits  that  influences  the  size  of  the 
project  plan  and  feasibility  of  the  selected  plan  via  a  procedure  of 
optimizing.  In  selection  of  the  optimum  economic  level  of  flood  pro¬ 
tection  for  the  project  area,  annual  costs  and  benefits  were  devel¬ 
oped  for  50-,  100-,  and  200-year  levels  of  protection.  The  general 
alinement  of  the  structures,  particularly  the  transverse  levee  and 
concrete  wall  between  the  abandoned  quarry  ponds,  was  based  on  a 
selection  and  recommendation  by  officials  of  the  town  of  Cheektowaga, 
NY. 


The  structural  design  details  are  displayed  on  Plate  4.  The 
selected  project  plan  is  designed  to  protect  against  an  average 
annual  recurrence  interval  of  100  years.  The  design  flow  is  14,700 
cfs.  More  appropriately  stated,  the  project  is  designed  so  that 
there  will  be  a  one  percent  chance  flood  peak  discharge  meaning  that 
there  is  a  one  percent  chance  that  the  design  discharge  of  14,700  cfs 
will  be  exceeded  in  any  given  year. 

Some  of  the  specific  design  features  are  shown  on  Plate  4  and 
include  the  plan,  profile,  and  typical  sections  of  the  structures.  A 
discussion  of  these  is  contained  in  Appendix  C.  Channel  work  will 
consist  of  removing  soft  material  in  the  creek  channel  and  on  creek 
slopes.  Slopes  that  will  have  erosion  protection  are  one  vertical  on 
two  horizontal  and  channel  excavation  work  in  the  vicinity  of  the 
tee  wall  will  be  sufficient  to  provide  the  necessary  channel  width 
and  to  construct  the  tee  wall  so  that  the  footing  is  placed  and  in 
contact  with  bedrock.  The  base  of  the  tee  wall  will  be  10  feet  wide 
and  1.5  feet  thick  with  a  one  foot  protrusion  into  the  channel.  The 
vertical  portion  of  the  wall  will  have  a  thickness  of  1.5  feet  and 
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the  height  varies  as  shown  on  the  profile  on  Plate  4.  The  transverse 
earth  levee  will  have  a  side  slope  of  one  vertical  on  three  feet 
horizontal,  have  a  top  width  of  10  feet,  and  a  height  above  existing 
ground  level  that  varies  from  a  maximum  of  about  eight  feet  near  the 
creek  to  zero  at  ground  contour  elevation  613.5  at  the  "tie  into  high 
ground"  at  the  northerly  end  of  the  structural  project  improvement. 
The  concrete  wall  that  will  be  constructed  between  the  two  abandoned 
quarry  ponds  will  be  a  gravity  wall  with  the  vertical  portion  4.5 
feet  wide  and  the  base  7.6  feet  wide.  The  base  of  the  wall  will  have 
a  variable  thickness  of  about  five  feet  and  the  overall  height  will 
vary  to  a  maximum  of  about  10  feet.  The  freeboard  of  the  concrete 
wall  along  the  creek  and  concrete  wall  between  quarry  ponds  will  be 
two  feet  above  the  100-year  flood  stage.  The  freeboard  of  the  trans¬ 
verse  earth  levee  will  be  three  feet  above  the  100-year  flood  stage 
except  for  the  portion  of  the  levee  north  of  the  concrete  wall 
between  ponds  where  the  freeboard  will  be  2.5  feet  above  the  100-year 
flood  stage.  Erosion  protection  along  the  creek  banks  will  be  placed 
to  the  100-year  flood  stage  elevation.  The  18-inch  culvert  pipe  with 
flap  gate  will  be  precast  in  the  concrete  tee  wall  along  the  creek 
with  inflow  invert  to  best  achieve  internal  drainage  from  within  the 
protected  area  that  will  initially  collect  in  a  ponding  area  that 
will  be  maintained  free  of  obstructions  to  collecting  storm  water. 
Similar  design  will  prevail  for  the  24-inch  culvert  pipe  with  flap 
gate  and  gate  valve  that  will  be  installed  in  the  concrete  gravity 
wall  separating  the  two  abandoned  quarry  ponds. 

The  slopes  of  the  transverse  levee  and  the  backfill  on  the  land 
side  of  the  tee  wall  along  the  creek  will  have  vegetative  plantings 
that  will  not  only  be  aesthetically  suitable  but  also  have  character¬ 
istics  that  will  retard  any  erosion  that  might  otherwise  occur.  More 
specific  data  on  the  foundations,  materials,  design,  and  rationale  on 
the  design  of  the  selected  project  are  contained  in  the  appendices. 

RIGHTS-OF-WAY 

Lands  and  rights-of-way  required  for  the  selected  project  plan 
will  be  furnished  by  non-Federal  interests  and  will  include  project 
lands  for  the  structures,  construction  easements,  and  easements 
necessary  for  maintenance  of  the  project.  An  exact  determination 
has  not  been  made  of  the  lands  that  are  needed  but  must  be  determined 
and  acquired  before  a  construction  contract  is  awarded.  The  probable 
location  of  the  easements  are  shown  on  Plate  4.  The  land  that  will 
be  occupied  by  the  levees,  walls,  and  erosion  protection  will  be  per¬ 
manently  used  for  project  purposes  and  permanent  acquisition  will  be 
necessary.  Land  for  construction  equipment  use  and  access  will  only 
be  necessary  during  the  construction  preparation,  during  construc¬ 
tion,  and  post  construction  period  necessary  for  site  restoration  and 
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cleanup.  The  construction  easements,  therefore,  will  only  be  tem¬ 
porary.  Even  though  the  maintenance  easements  are  needed  periodi¬ 
cally,  they  must  provide  for  maintenance  access  and  use  throughout 
the  life  of  the  project.  All  land  acquisition,  easements,  rights-of- 
way  and  areas  needed  for  construction  and  subsequent  maintenance  of 
the  project  will  comply  with  applicable  provisions  of  the  "Uniform 
Relocation  Assistance  and  Real  Property  Acquisition  Policies  Act  of 
1970,"  Public  Law  91-6,  approved  2  January  1971.  Furthermore,  non- 
Federal  interests  will  hold  and  save  the  United  States  free  from 
damages  due  to  the  construction  and  maintenance  of  the  work,  except 
for  damages  due  to  the  fault  or  negligence  of  the  Government  or  its 
Contractor.  The  estimate  of  cost  for  lands  and  damages  shown  in 
Table  11  was  prepared  by  the  Buffalo  District  Representative  of  the 
North  Central  Division  Real  Estate  Office. 

CONSTRUCTION 

Construction  of  the  selected  project  will  be  completed  in  one 
construction  season  provided  that  a  contract  is  awarded  in  February 
or  March  and  construction  begins  very  early  in  the  spring. 

Quantities  of  construction  materials  involved  are  relatively  minor 
and  consist  of  earth  fill  for  levees,  erosion  protection  material, 
concrete,  culvert  pipe,  flap  gates  and  gate  valve.  All  of  the 
material  and  products  are  available  from  suppliers  in  the  Buffalo 
Metropolitan  Area.  Access  to  the  site  for  construction  purposes 
should  not  be  an  insurmountable  problem.  Union  Road  is  a  main  artery 
for  trucks  and  vehicles  of  all  types  and  weights  and  there  are 
several  routes  of  access  into  the  project  site  that  can  be  con¬ 
sidered. 

OPERATION  AND  MAINTENANCE 

The  normal  maintenance  of  local  flood  control  projects  is  a  non- 
Federal  responsibility  and  periodic  field  inspections  will  be  made  by 
both  non-Federal  representatives  and  Corps  of  Engineer  personnel. 

The  various  items  will  include:  care  of  vegetative  plantings  such  as 
mowing  and  trimming;  replacement  of  erosion  protection  materials  or 
adjustments;  clearing  drainage  ditches  and  ponding  areas;  culvert  and 
flap  gate  inspection  to  insure  they  are  free  and  clear  and  operable; 
and  inspection  of  the  earth  levees,  concrete  walls,  and  creek  channel 
to  determine  if  there  are  any  repairs  necessary  or  obstructions  in 
the  channel.  It  will  be  most  important  that  the  project  be  inspected 
periodically  and  maintained  to  insure  that  the  project  is  functioning 
as  intended  to  reduce  overbank  flooding  from  flood  flows  with  an 
average  recurrence  interval  of  100  years  based  on  a  design  flood  flow 
of  14,700  cfs. 


The  limit  was  reached  in  the  24th  year  of  the  project  life  and 
the  value  discounted  and  transformed  to  a  ratio  expressing  the  effect 
on  residential  damages.  The  average  annual  equivalent  of  the  rise 
was  determined  to  be  $7,820  and  therefore  the  average  annual  flood 
inundation  benefit  with  affluence  is  $82,220  with  construction  of  the 
project.  Another  benefit  accrues  to  project  construction  based  upon 
utilization  of  unemployed  and  underemployed  labor  resources  in  the 
construction  and  installation  of  a  Federal  construction  project.  The 
benefit  is  a  quantification  of  the  project's  beneficial  impact  on 
these  labor  resources.  Total  wages  paid  to  local  labor  were  esti¬ 
mated  to  be  90  percent  of  the  total  labor  component  and  locally 
unemployed  or  underemployed  labor  receive  20  percent  of  all  wages 
paid  to  local  labor.  This  amount  was  then  amortized  over  the  project 
life  and  the  average  annual  benefit  then  becomes  $3,200.  In  summary 
then,  the  total  average  annual  benefit  associated  with  the  selected 
project  plan  is  comprised  of  three  components;  flood  inundation 
reduction  of  $74,400,  affluence  $7,820,  and  area  redevelopment  of 
$3,200,  for  a  total  of  $85,420,  say  $85,400. 


COSTS 


The  costs  and  annual  charges  for  the  selected  plan  of  improve¬ 
ments  are  presented  in  the  following  tables.  The  costs  are  on  April 
1979  price  levels  and  the  annual  charges  are  based  on  a  6-7/8  percent 
interest  rate  and  an  economic  life  of  100  years.  The  first  cost  is 
the  investment  costs  since  the  project  will  be  constructed  in  one 
construction  season  and  no  interest  during  construction  is  included. 

A  detailed  estimate  of  first  cost  is  presented  in  Table  37  of 
Appendix  B. 


Table  11  -  Estimate  of  First  Cost  (1) 


Item 

Federal 

Non-Federal 

Total 

$ 

$ 

$ 

Channe 1 s 

193,000 

0 

193,000 

Levees  and  floodwalls 

349,000 

0 

349,000 

Relocations 

0 

33,000 

HE  EJC  mi 

Lands  and  easements 

0 

36,000 

fiK  5C  frffl 

Contingencies 

108,000 

0 

108,000 

Engineering  and  design 

144,000 

0 

144,000 

Supervision  and  administration 

99,000 

0 

99,000 

TOTAL 

893,000 

69,000 

962,000 

(1)  Costs  are  rounded  to  nearest  $1,000 


ECONOMICS  OF  THE  SELECTED  PLAN 


GENERAL 

The  economics  of  the  selected  plan  are  presented  in  detail  in 
Appendix  B  to  this  report  and  include  details  of  the  methodology, 
costs ,  benefits,  damages,  justification,  and  optimization.  Pertinent 
details  of  these  items  are  discussed  below. 

METHODOLOGY 

Evaluations  were  made  of  residential,  commercial,  public,  and 
other  types  of  buildings,  roads,  bridges,  and  utilities  to  determine 
damages  that  could  be  expected  at  various  flood  depths  based  on  depth 
percent  damage  relationships.  These  evaluations  were  established 
from  field  inspection  and  interviews  with  owners.  Detour  costs  on 
roads  were  based  on  traffic  counts  and  vehicle  operating  costs 
including  the  cost  of  driver  time  for  commercial  truck  operators. 
Ninety-six  residential  and  60  commercial  units  occupy  land  within 
the  flood  plain  that  will  be  protected  by  the  selected  project. 

DAMAGES 

Average  annual  damages  were  developed  based  on  stage-frequency 
relationships  and  stage-damage  information.  The  average  annual  dama¬ 
ges  are  the  expected  value  of  flood  damages  for  any  year  and  spe¬ 
cified  by  reach  and  activity.  The  damages  were  then  adjusted  to  1980 
conditions  of  development  to  represent  existing  conditions.  The 
total  average  annual  inundation  damages  under  existing  conditions, 
April  1979  price  levels  and  1980  conditions,  amounted  to  $98,620. 

BENEFITS 

The  benefits  resulting  from  flood  inundation  are  the  difference 
between  the  expected  value  of  damages  with  and  without  the  project. 
The  average  annual  damages  under  existing  conditions  and  under 
improved  conditions  were  compared  and  it  was  determined  that  the 
project,  after  construction,  would  reduce  average  annual  inundation 
damages  by  $74,400  under  1980  conditions  of  development.  In  addi¬ 
tion,  affluence  benefits  were  estimated  that  are  additive  to  the 
$74,400.  The  affluence  benefit  is  a  measure  of  the  increased  average 
annual  residential  inundation  damages  resulting  from  the  effect  of 
rising  per  capita  income  on  the  value  of  residential  real  property 
and  contents  in  constant  dollars.  The  value  is  assumed  to  rise  in 
direct  relationship  to  the  rate  of  growth  in  per  capita  income  but 
the  content  value  cannot  exceed  75  percent  of  the  residential  struc¬ 
tures  value. 


Table  12  -  Estimate  of  Annual  Charges 


Item 

Federal 

Non-Federal 

Total 

First  cost 

$ 

893,000 

§ 

69,000 

$ 

962,000 

Investment  during  construction 

0 

0 

0 

Investment  Cost 

893,000 

69,000 

962,000 

Annual  Charges  on  Investment 

Interest  (1) 

61,400 

4,700 

66,100 

Amortization  (2) 

100 

0 

100 

Maintenance  (3) 

200 

6,500 

6,700 

TOTAL 

61,700 

11,200 

72,900 

(1)  6-7/8  percent. 

(2)  Amortization  at  6-7/8  percent,  100-year  project  life. 

(3)  Represents  Federal  inspection  cost  and  non-Federal  cost  for 

maintenance  and  replacements. 

JUSTIFICATION 

The  following  table  contains  a  comparison  of  the  average  annual 
benefits  with  average  annual  cost.  These  values,  known  as  the  B/C 
ratio  is  an  indicator  of  economic  efficiency  and  project  justifica¬ 
tion. 


Table  13  -  Comparison  of  Average  Annual  Benefits 
and  Average  Annual  Costs 


Item 

Average  Annual 
Benefits 

Average  Annual 
Costs 

B/C  Ratio 

$ 

$ 

$ 

Existing  Conditions 

Flood  Inundation  Reduction 
Area  Redevelopment 

74,400 

3,200 

- 

TOTAL  EXISTING 

77,600 

72,900 

1.1 

Future  Conditions 

Affluence 

7,800 

TOTAL 

85,400 

72,900 

1.2 

OPTIMIZATION 


The  selected  plan  will  provide  a  100-year  level  of  protection  but 
other  levels  of  protection  were  considered  to  determine  the  plan  with 
the  greatest  net  average  annual  benefits.  This  procedure  results  in 
the  determination  of  the  optimum  plan.  The  following  table  displays 
a  comparison  of  economic  data  for  50-,  100-,  and  200-year  levels  of 
protection. 

Table  14  -  Comparison  of  Various  Levels  of  Protection 


Item 

50-Year 

100-Year 

200-Year 

$ 

$ 

$ 

Average  annual  benefit 

75,600 

85,400 

95,900 

Average  annual  cost 

66 , 300 

72,900 

149,800 

Net  average  annual  benefits 

9,300 

12,500 

-53,900 

Benefit  Cost  Ratio 

1.14 

1.17 

0.64 

The  100-year  plan  maximizes  the  average  annual  net  benefits  and 
has  the  greatest  benefit  cost  ratio.  The  100-year  plan  was,  however, 
selected  for  several  other  reasons.  The  difference  of  $3,200  in  net 
average  annual  benefits  between  the  50-year  and  100-year  plans  is 
great  enough  to  be  reliable  for  selecting  the  100-year  level  of  pro¬ 
tection.  The  difference  between  the  100-year  and  the  200-year  net 
average  annual  benefits  of  $-66,400  is  sizable  and  a  clear  indicator 
that  the  200-year  level  is  not  feasible.  Flood  insurance  programs 
are  related  to  the  100-year  flood  level  and  the  selected  plan  would 
be  compatible  with  the  flood  insurance  requirements.  Since  the  area 
to  be  protected  is  in  an  urbanized  area,  the  greatest  level  of  pro¬ 
tection  that  is  possible  and  economically  feasible  iB  the  objective 
of  the  selection  process  providing  the  plan  is  optimized  within 
reasonable  evaluation  of  data.  The  selection  of  a  100-year  level  of 
protection  is  not  unreasonable  based  upon  a  comparison  with  the  50- 
year  and  the  200-year  levels  of  protection. 
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DIVISION  OF  PLAN  RESPONSIBILITY 


FEDERAL 

The  Federal  Government  will  design  and  construct  the  various 
features  of  the  selected  project  plan  shown  on  Plate  4.  Section  205 
Authority  for  this  project  limits  Federal  construction  expenditure  to 
two  million  dollars.  The  Federal  costs  include  costs  for  levees  and 
floodwalls,  erosion  protection,  culverts,  flap-gates,  gate  valve, 
channel  work,  preparation  of  ponding  areas  and  interior  drainage 
systems,  and  mitigation  measures  necessary  to  minimize  or  prevent 
adverse  environmental  impacts.  The  Corps  of  Engineers  will  also 
periodically  field  inspect  the  project  to  determine  if  the  project 
works  are  being  properly  maintained  by  non-Federal  interests  suf¬ 
ficient  for  its  intended  functioning.  The  total  Federal  first  cost 
is  $893,000  and  the  annual  inspection  cost  is  estimated  to  be  $200, 
both  on  April  1979  price  levels. 

NON-FEDERAL 

The  New  York  State,  Department  of  Environmental  Conservation  is 
the  non-Federal  (local)  sponsor,  and  will  be  required  to  enter  into  a 
local  cooperation  agreement  normally  required  by  the  Corps  of 
Engineers  for  local  flood  protection  projects,  prior  to  start  of 
construction  and  in  accordance  with  Section  221  of  the  Flood  Control 
Act  of  1970  and  Section  40  of  the  Water  Resources  Development  Act  of 
1974.  Some  of  the  items  in  the  agreement  reflect  current  Corps 
policy  regarding  claims  for  damages  and  reflect  items  that  are 
current  policy  of  other  Federal  agencies  regarding  use  of  the  flood 
plain.  Therefore,  the  items  of  local  cooperation  reflect  the  spirit 
of  these  policies  and  local  interests  must  furnish  assurances  to  the 
Secretary  of  the  Army  that  they  will: 

a.  Provide  without  cost  to  the  United  States,  all  lands,  ease¬ 
ments,  and  rights-of-way  necessary  for  construction  and  subsequent 
maintenance  of  the  project  works.  In  acquiring  lands,  easements  and 
rights-of-way,  for  construction  and  subsequent  maintenance  of  the 
project,  the  State  of  New  York  will  comply  with  the  applicable  provi¬ 
sions  of  the  "Uniform  Relocation  Assistance  and  Real  Property 
Acquisition  Policies  Act  of  1970,"  Public  Law  91-646,  approved  2 
January  1971  and  prohibit  future  development  within  ponding  areas; 

b.  Hold  and  save  the  United  States  free  from  damages  due  to  the 
construction  and  maintenance  of  the  works  except  for  damages  due  to 
the  fault  or  negligence  of  the  Government  or  its  Contractors; 

c.  Take  over,  maintain,  and  operate  the  project  after  comple¬ 
tion,  in  accordance  with  regulations  prescribed  by  the  Secretary  of 
the  Army; 
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d.  Accomplish,  without  cost  to  the  United  States,  all  necessary 
change  in  appurtenant  utilities,  sewers,  and  special  facilities; 

e.  Regulate  the  use  of  the  flood  plain  so  as  not  to  degrade  or 
encroach  on  project  capacities  or  hinder  maintenance  and  operation; 
and. 


f.  Warning  property  owners  annually  that  the  project  does  not 
provide  protection  against  floods  greater  than  the  design  flood 
elevation;  and, 

t  g.  Enact  and  enforce  flood  plain  management  regulations  between 

the  upstream  and  downstream  project  limits,  meeting  the  standards 
established  by  the  Federal  Emergency  Management  Agency  for  the 
National  Insurance  Program  under  the  National  Flood  Insurance  Act 
of  1968  and  Flood  Disaster  Act  of  1973. 

The  total  estimated  non-Federal  first  cost  is  $69,000  and  the 
estimated  annual  cost  $11,200,  both  on  April  1979  price  levels.  The 
estimated  annual  maintenance  cost  included  in  the  annual  cost  is 
$6,500.  As  mentioned  previously,  non-Federal  interests  must  main¬ 
tain  the  project  periodically  to  insure  its  intended  functioning. 
Vegetative  plantings  must  be  cared  for,  the  culverts  and  gates  must 
be  inspected,  cleared  and  checked  for  proper  operation,  the  channel 
in  the  project  area  cleared  of  any  debris  or  buildup  of  shoals, 
ponding  areas,  and  interior  drainage  ditches  cleared,  and  the  levee 
and  walls  repaired  when  necessary  to  prevent  failure  or  further 
deterioration. 
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PLAN  IMPLEMENTATION 


Before  construction  of  the  selected  plan,  several  steps  must  be 
completed  as  indicated  below: 

This  final  report  and  final  ES  will  be  reviewed  by  Corps  echelon, 
other  Federal  agencies,  and  New  York  State  officials; 

The  Chief  of  Engineers  must  approve  the  project  and  then  include 
it  in  a  list  of  other  small  projects  awaiting  construction  funds 
under  the  continuing  authorities  program  for  the  Section  205  Act  as 
amended ; 

It 

After  funding  and  prior  to  preparation  of  design,  plans  and 
specifications;  the  New  York  State  Department  of  Environmental 
Conservation  will  be  required  to  enter  into  an  agreement  with  the 
Federal  Government.  Bids  will  then  be  solicited  and  a  construction 
contract  awarded,  after  all  lands,  easements,  and  rights-of-way, 
necessary  for  construction  have  been  obtained; 

After  construction  of  the  project,  expected  to  be  completed  in 
one  full  construction  season,  local  interests  will  assume  the  respon¬ 
sibility  for  project  operations  and  maintenance. 
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VIEWS  OF  NON-FEDERAL  INTERESTS 


Various  plans  of  improvements  have  been  discussed  with  non- 
Federal  interests  including  State,  County,  Town  and  Village  offi¬ 
cials,  businessmen,  civic  and  fraternal  organizations,  and  private 
citizens.  Those  with  whom  plans  were  discussed  included: 

Erie  and  Niagara  Counties  Regional  Planning  Board 
Erie  County  Department  of  Environmental  Quality 
New  York  State  Department  of  Environmental  Conservation 
and  Department  of  Transportation 
State  Historic  Preservation  Officer 
Towns  of  West  Seneca,  Cheektowaga,  Alden,  Marilla, 

Bennington,  and  Sheldon 
Villages  of  Depew  and  Lancaster 
New  York  State  Office  of  Planning  Service 
Town  of  Cheektowaga  Developers  -  Mr.  Repka 
and  Mr .  Fronckowiak 

Home  owners  -  Mr.  &  Mrs.  Sitarek,  Mr.  Higby 
Private  citizens  interested  in  the  environment  - 
Mr.  &  Mrs.  Reinstein 

Nussbauner  and  Clark  Inc.  -  AE  retained  by  Town  of 
Cheektowaga  to  develop  storm  drainage  plan 
Erie  County  Water  Authority 
Town  of  Cheektowaga,  Assessor 
Town  of  Cheektowaga,  Supervisor 
Tavern  and  picnic  ground  owner  at  project  site 
A  clergyman  at  project  site  and  Knights  of  Columbus. 

All  of  those  contacted  either  at  public  meetings,  workshops,  in 
office  visit,  by  telephone,  or  correspondence,  recognized  the  need  to 
alleviate  flooding  in  the  vicinity  of  Union  Road  and  William  Street 
and  agreed  that  something  should  be  done  to  reduce  or  eliminate  the 
flood  damage  caused  and  interruption  of  highway  traffic.  The 
greatest  concern  was  to  provide  flood  protection  as  soon  as  possible 
without  increasing  flooding  elsewhere.  The  most  significant  view  of 
non-Federal  interests  is  contained  in  a  letter  from  the  Town  of 
Cheektowaga  on  30  March  1977  that  recommends  consideration  of 
construction  of  a  plan  that  is  generally  the  same  as  the  selected 
plan  discussed  in  this  report.  The  New  York  State  Department  of 
Environmental  Conservation  on  17  November  1975  requested  further 
study  be  continued  of  the  William  Street-Union  Road  area  under 
Section  205  of  the  1948  Flood  Control  Act.  A  brief  description  of  a 
plan  generally  the  same  as  the  selected  plan  was  sent  to  most  of 
these  non-Federal  interests,  except  the  private  interests,  on  2 
August  1976.  At  the  public  meeting  held  on  15  July  1975,  the  Erie 
and  Niagara  Counties  Regional  Planning  Board  submitted  a  statement 


Chat  they  did  not  favor  localized  and  limited  protection  and  recom¬ 
mended  that  the  Corps  consider  the  measures  outlined  in  the  Corps 
Cayuga  Creek  report  of  1967  which  would  benefit  the  entire  watershed. 
The  Board's  Statement  and  other  pertinent  correspondence  including 
that  discussed  above  is  included  in  Appendix  D  to  the  report.  The 
most  recent  view  of  non-Federal  interest  was  obtained  on  6  March 
1978.  Corps  personnel  met  with  the  town  of  Cheektowaga  Supervisor 
and  the  Town  Engineer  to  discuss  the  plan  shorn  on  Plate  4.  They 
were  receptive  to  the  plan  and  anxious  that  it  be  constructed  as  soon 
as  possible.  They  were  told  that  the  Corps  did  not  want  to  finalize 
the  plan  unless  sure  that  it  represented  their  desires  and  would 
accomplish  what  they  believed  necessary.  On  19  May  1978,  the  New 
York  State  Department  of  Environmental  Conservation  furnished  very 
helpful  comments  and  stated  that  the  Corps  had  developed  a  reasonable 
project  to  alleviate  the  almost  annual  flooding  that  occurs  along 
Cayuga  Creek  in  the  Union  Road-William  Street  area.  The  Chief,  Water 
Management  Group  states  that  he  cannot  agree  with  the  recommendation 
of  USFWS  that  the  levee  be  left  unmowed  to  enhance  wildlife  since 
mowing,  fertilizing,  and  periodic  herbicide  treatment  are  all  essen¬ 
tial  to  maintain  a  healthy  sod  cover  on  the  levee.  An  unmown  levee 
would  also  be  an  open  invitation  to  woodchucks  to  establish  their 
destructive  network  of  burrows.  On  29  June  1979,  NYSDEC  furnished  a 
letter  of  intent  to  provide  assurances  of  local  cooperation  for  the 
proposed  flood  protection  project. 


REVIEW  BY  OTHER  FEDERAL  AGENCIES 


Several  Federal  agencies  were  advised  of  the  Cayuga  Creek  Study 
in  its  early  stages  of  investigation  and  more  recently  during 
development  of  the  local  protection  plan  in  the  vicinity  of  Union 
Road  and  William  Street.  On  2  August  1976  the  following  agencies 
were  furnished  a  general  description  of  the  local  protection  plan 
investigated  in  detailed  and  selected  plan  resulting  from  the  study 
discussed  in  this  report: 

Department  of  Agriculture  -  Soil  Conservation  Service 
Department  of  Interior  -  Fish  and  Wildlife  Service 
Department  of  Interior  -  Bureau  of  Outdoor  Recreation 
Department  of  Interior  -  National  Park  Service 
Environmental  Protection  Agency 

More  recently  the  Department  of  Interior  -  National  Park  Service 
was  furnished  data  on  a  cultural  resources  investigation  made  of  the 
project  site.  All  of  these  agencies  will  be  furnished  a  copy  of  this 
report  for  review  and  comment.  Preliminary  comments  have  been 
received  from  the  lish  and  Wildlife  Service  that  recommends  that  the 
bank  of  Cayuga  Creek  be  preserved  in  its  natural  condition  and  be 
protected  against  the  effects  of  erosion  and  siltation.  They  further 
recommend  that  the  levee  be  immediately  planted  and  that  it  be  left 
unmowed  to  enhance  wildlife.  No  specific  comments  were  received  from 
other  Federal  agencies  but  their  views  and  comments  resulting  from  a 
review  of  this  report  will  be  included  in  the  final  report. 
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SUMMARY 


Recurring  overbank  flooding  along  Cayuga  Creek  causes  damage  to 
residential  and  commercial  properties  and  causes  interruption  in 
highway  traffic  almost  every  spring  in  the  vicinity  of  Union  Road  and 
William  Street.  Several  possible  solutions  to  the  problem  were 
analyzed  and  the  study  investigation  progressed  through  plan  for¬ 
mulation.  It  was  determined  tl  it  two  plans  in  the  vicinity  would, 
if  implemented,  reduce  flood  damage  -  floodproofing  or  a  local  pro¬ 
tection  plan.  These  two  plans,  eight  others,  and  a  plan  of  no  action 
have  been  presented  in  this  report.  A  detail  investigation  of  a 
plan  of  no  action  and  of  floodproofing  have  been  displayed  in  a 
matrix,  Systems  of  Accounts,  for  comparison  purposes  with  the  local 
protection  plan  that  has  been  pursued  in  detail  during  this  study. 

The  plans  of  no  action  and  floodproofing  are  considered  to  be 
nonstructural  whereas  the  local  protection  plan  is  the  structural 
solution  to  providing  flood  protection  in  the  vicinity.  There  are 
benefits  with  each  plan  that  are  carefully  considered  in  plan  selec¬ 
tion  and  recommendations  although  there  are  also  several  adverse 
effects  and  uncertainties  that  were  weighed.  The  structural  plan  was 
discussed  with  affected  property  owners  and  officials  of  the  town  of 
Cheektowaga  to  insure  compatibility  with  as  many  interests  aa  is 
possible  before  detailed  design  started. 

After  carefully  considering  the  three  plans,  no  action,  flood¬ 
proofing,  and  local  protection;  the  local  protection  plan  was 
selected  as  the  best  to  satisfy  the  water  resource  problem  and  needs 
to  reduce  flood  inundation  and  damage  in  the  vicinity  of  Union  Road 
and  William  Street.  The  plan,  shown  on  Plate  4,  consists  of:  a 
concrete  tee  wall  on  the  right  bank  of  Cayuga  Creek  beginning  at  the 
Union  Road  Bridge  (about  Station  0+50)  and  extending  upstream  to 
Station  7+10;  erosion  protection  on  the  right  bank  from  Station  7+10 
to  Station  8+50  and  on  the  left  bank  erosion  protection  from  the 
bridge  to  about  Station  8+50;  clearing  and  seeding  both  creek  banks 
from  Station  8+50  to  Station  14+50;  a  transverse  earth  levee  from 
Station  7+10  at  the  concrete  tee  wall  along  the  creek  extending 
northward,  parallel  to  an  athletic  field,  a  distance  of  about  525 
feet  to  a  concrete  wall;  a  concrete  wall  between  two  abandoned  quarry 
ponds,  about  250  feet  long,  extending  northward  from  the  north  end  of 
the  aforementioned  earth  levee;  and  an  earth  levee  about  100  feet 
long  that  extends  further  northward  from  the  concrete  wall  and  ties 
into  ground  contour  elevation  613.5.  Work  in  the  stream  bed  consists 
of  removing  earth  material  down  to  rock  as  necessary  to  place  the  tee 
wall  and  erosion  protection  material.  About  400  square  yards  of  ero¬ 
sion  protection  material  will  be  placed  in  the  vicinity  of  the 
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junction  of  the  transverse  levee  and  the  creek;  a  ponding  area  will 
be  maintained  near  the  Union  Road  Bridge  with  an  18-inch  culvert  and 
flap  gate  installed  in  the  concrete  tee  wall,  and  a  ponding  area  will 
be  maintained  in  the  abandoned  quarry  with  a  24-inch  culvert  pipe 
with  flap  gate  and  gate  valve  placed  in  the  concrete  wall.  The  top 
of  the  tee  wall  along  the  creek  will  be  about  four  feet  above  ground 
level  and  the  top  of  the  transverse  levee  would  vary  from  about  seven 
feet  above  ground  level  near  the  creek  to  no  differential  at  the 
613.5  contour  where  the  levee  would  terminate. 

Construction  of  the  plan  will  provide  sufficient  flood  protection 
in  the  area  to  reduce  about  94  percent  of  the  flood  damage  that  will 
otherwise  take  place  during  a  100-year  flood  level  occurrence. 
Additionally,  the  mobility  of  people  and  highway  traffic  will  be 
enhanced  resulting  in  a  greater  feeling  of  social  well-being  because 
of  improvement  in  public  service  facilities  and  the  environment.  The 
average  annual  tangible  benefits  of  the  project  expressed  in  monetary 
terms  is  $85,400  and  the  average  annual  costs  $72,900,  which  results 
in  a  favorable  benefit  cost  ratio  of  1.2. 

The  Federal  first  cost  for  the  selected  plan  of  improvement  is 
$893,000  and  the  non-Federal  cost  is  $69,000.  It  is  estimated  that 
construction  of  the  project  could  be  completed  in  one  full  construc¬ 
tion  season,  beginning  early  in  the  spring,  following  completion  of 
plans  and  specifications.  Following  construction,  maintenance  of  the 
walls,  levee,  channel,  and  associated  project  works  will  be  the 
responsibility  of  the  New  York  State  Department  of  Environmental 
Conservation. 

The  plan  has  been  developed  on  the  basis  of  the  desire  of  the 
State  of  New  York  that  the  project  be  pursued  under  Section  205  pro¬ 
cedure  and  on  the  location  and  alinement  of  the  levee  suggested  by 
the  town  of  Cheektowaga  officials.  Copies  of  their  letters  and  other 
pertinent  correspondence  are  included  in  Appendix  D. 
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CONCLUSIONS 


INTRODUCTION 

I  have  reviewed  and  evaluated,  in  light  of  overall  public 
interest,  the  documents  concerning  the  proposed  structural  local 
flood  project  and  various  alternatives  studied  to  alleviate  flood 
damage  in  the  Cayuga  Creek,  New  York  basin.  The  possible  consequen¬ 
ces  of  the  proposed  action  and  the  alternatives  have  been  studied  for 
environmental,  social  well-being,  and  economic  effects,  including 
regional  and  national  economic  development  and  engineering  feasibi¬ 
lity.  Other  factors,  bearing  on  my  review,  include  the  awareness 
that  the  State  of  New  York  recognizes  the  problem  of  flooding  in  the 
area  where  the  local  protection  would  be  provided  and  has  stated  that 
further  study  such  as  has  been  accomplished  be  made  under  Section  205 
authority.  I  am  also  aware  of  the  concerns  of  those  living  in  the 
area  to  be  protected  and  of  the  views  of  the  town  of  Cheektowaga 
regarding  the  location  of  the  protective  works. 

BACKGROUND 

The  Cayuga  Creek  flood  management  study  started  as  the  usual  type 
of  feasibility  study  and  several  workshops,  a  public  meeting,  and 
field  investigations  were  conducted  to  identify  problems,  needs,  and 
then  develop  various  measures  and  plans  to  best  meet  these  problems 
and  needs.  After  analyzing  the  various  plans,  I  concluded  that  a 
localized  flood  protection  project  could  be  implemented  in  the  Union 
Road-William  Street  area  within  the  cost  range  for  a  Section  205 
authority  for  the  town  of  Cheektowaga,  New  York  State,  and  the  Chief 
of  Engineers.  The  plan  developed  under  205  Authority  and  discussed 
in  this  report  represents  close  coordination  with  affected  interests 
and  will  alleviate  most  of  the  flood  damage  and  Inundation  that 
occurs  almost  annually  in  the  vicinity  of  Union  Road  and  William 
Street. 

SELECTED  PLAN 

The  selected  plan  of  improvement,  that  is  both  the  Environmental 
(fciality  Plan  (EQ) ,  and  the  National  Economic  Development  Plan  (NED), 
will  reduce  local  flood  inundation  damage  in  the  vicinity  of  Union 
Road  and  William  Street  caused  by  floods  with  an  average  recurrence 
Interval  of  100  years.  More  appropriately,  a  flood  of  this  magnitude 
with  a  flow  of  14,700  cfs  can  be  referred  to  as  one  with  a  one  per¬ 
cent  chance  that  the  design  flow  will  be  exceeded  in  any  given  eyar. 
The  plan,  shown  on  Plate  4,  consists  of:  a  concrete  tee  wall  on  the 
right  bank  of  Cayuga  Creek  beginning  at  the  Union  Road  Bridge  (about 
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Station  0+50)  and  extending  upstream  to  Station  7+10;  erosion  protec¬ 
tion  on  the  right  bank  from  Station  7+10  to  Station  8+50  and  on  the 
left  bank  erosion  protection  from  the  bridge  to  about  Station  8+50; 
clearing  and  seeding  both  creek  banks  from  Station  8+50  to  Station 
14+50;  a  transverse  earth  levee  from  Station  7+10  at  the  concrete  tee 
wall  along  the  creek  extending  northward,  parallel  to  an  athletic 
field,  a  distance  of  about  525  feet  to  a  concrete  wall;  a  concrete 
wall  between  two  abandoned  quarry  ponds,  about  250  feet  long,  extend¬ 
ing  northward  from  the  north  end  of  the  aforementioned  earth  levee; 
and  an  earth  levee  about  100  feet  long  that  extends  further  northward 
from  the  concrete  wall  and  ties  into  ground  contour  elevation  613.5. 
Work  in  the  stream  bed  consists  of  removing  earth  material  down  to 
rock  as  necessary  to  place  the  tee  wall  and  erosion  protection 
material.  About  400  square  yards  of  erosion  protection  material  will 
be  placed  in  the  vicinity  of  the  junction  of  the  transverse  levee  and 
the  creek;  a  ponding  area  will  be  maintained  near  the  Union  Road 
Bridge  with  an  18-inch  culvert  and  flap  gate  installed  in  the 
concrete  tee  wall,  and  a  ponding  area  will  be  maintained  in  the  aban¬ 
doned  quarry  with  a  24-inch  culvert  pipe  with  flap  gate  and  gate 
valve  placed  in  the  concrete  wall.  The  top  of  the  tee  wall  along  the 
creek  will  be  about  four  feet  above  ground  level  and  the  top  of  the 
transverse  levee  would  vary  from  about  seven  feet  above  ground  level 
near  the  creek  to  no  differential  at  the  613.5  contour  where  the 
levee  would  terminate. 

ALTERNATIVES 

Several  alternative  plans  were  considered  initially  to  reduce 
flood  damages  and  satisfy  allied  water  and  related  land  resource 
needs  in  the  Cayuga  Creek  Watershed.  The  plans  included  both  struc¬ 
tural  and  nonstructural  solutions.  Nonstructural  measures  con¬ 
sidered  included:  no  action,  flood  warning  and  emergency  action, 
permanent  flood  plain  evacuation,  floodproofing,  flood  insurance,  and 
flood  plain  regulation.  Structural  considerations  included:  channel 
realignment,  channel  deepening  and  widening,  reservoirs,  levees  and 
combinations  of  channel  deepening  and  levees. 

It  was  concluded  that  only  three  plans  warranted  further  investi¬ 
gation,  no  action,  floodproofing,  and  local  protection  in  the  vicin¬ 
ity  of  Union  Road  and  William  Street  in  the  town  of  Cheektowaga,  New 
York.  This  conclusion  was  based  upon  economic  feasibility  and  in 
recognition  that  most  of  the  damages  from  flooding  in  the  vicinity  is 
caused  by  overbank  flooding  of  Cayuga  Creek  upstream  of  the  Union 
Road  bridge  that  could  be  best  reduced  structurally  by  a  local  pro¬ 
tection  project.  These  three  plans  are  those  discussed  and  displayed 
in  the  greatest  detail  in  this  report. 
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The  plan  of  no  action  is  not  a  solution  to  the  potential 
flooding  problem  since  flood  damages  would  still  occur  and  would 
probably  increase  if  new  development  takes  place  in  the  flood  plain. 
No  action  does  however  serve  as  a  base  for  comparison  to  the  other 
two  alternative  plans.  Plans  for  further  development  are  already 
proposed  and  landfill  in  the  near  vicinity  of  Union  and  William  con¬ 
tinues,  reducing  the  natural  storage  for  overbank  flooding.  Even 
though  flood  plain  regulations  exist  and  flood  insurance  is 
available,  the  flooding  problem  will  continue.  However,  continuance 
of  the  regulations  and  insurance  are  essential  even  without  action  by 
the  Corps  of  Engineers. 

Floodproofing,  would  require  structural  changes  to  existing 
homes  and  commercial  building  and  temporary  flood  shields  as  a  means 
of  reducing  flood  damages.  The  floodproofing  plan  also  includes  a 
flood  warning  -  flood  forecasting  system,  use  of  rain  gages  with 
telemetry  capabilities,  raising  buildings,  removing  some  buildings, 
sump  pumps,  ring  levees,  gate  valves  and  rearranging  the  contents  of 
buildings.  The  level  of  design  would  be  based  upon  the  Regulatory 
Flood  Datum  (RFD).  The  RFD  is  defined  in  Federal  Flood  Proofing 
Regulation,  EP  1165-2-314,  as  the  height  of  the  Regulatory  Flood  plus 
a  freeboard  factor  of  safety.  For  purposes  of  making  an  evaluation 
in  the  initial  investigation,  the  Regulatory  Flood  was  assumed  as  a 
100-year  event.  Walls  and  floors  below  the  RFD  would  be  altered  to 
improve  structural  strength  and  impermeability.  Windows  at  low  ele¬ 
vations  would  be  sealed  permanently,  perhaps  with  glass  blocks,  and 
temporary  removable  shields  would  be  placed  on  doorways  or  loading 
docks  during  flood  times.  The  shields  could  be  made  of  any  struc¬ 
turally  sound  material  that  is  easily  moved  such  as  aluminum  or 
plastics.  The  shields  would  be  stored  as  close  as  possible  to  the 
place  where  they  would  be  used  but  hidden  from  view  as  much  as 
possible.  Quick  attachment  fasteners  would  be  used  to  allow  speedy 
placement.  In  determining  the  cost  of  floodproofing  in  Reaches  1,  2, 
and  3,  the  type  and  number  of  residential  and  commercial  establish¬ 
ments  were  inventoried  and  classified  by  elevation  and  type  of 
layout.  The  materials  necessary  to  floodproof  each  type  of  structure 
were  then  estimated.  Commercial  establishments  were  estimated  indi¬ 
vidually.  Even  though  the  floodproofing  plan  was  compared  to  the 
structural  local  protection  plan,  the  data  used  to  develop  costs  and 
benefits  is  not  as  reliable  as  that  developed  for  the  structural 
plan.  A  power  failure  would  cause  the  warning  system  to  be  inopera¬ 
tive.  Hydrostatic  pressure  on  basement  walls  could  cause  the  foun¬ 
dations  to  collapse  and  emergency  vehicles  would  be  hindered  from 
responding  to  emergency  calls  including  fire  and  health. 

The  local  protection  plan  comprised  of  a  levee  system  and  asso¬ 
ciated  works  would  prevent  flood  damage  and  inundation  from  floods 
having  an  average  recurrence  interval  of  about  once  in  100  years  and 
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is  the  MED  plan  and  the  most  beneficial  to  the  environment.  The  plan 
is  the  most  socially  acceptable,  and  would  benefit  the  regional  eco¬ 
nomy  more  than  a  plan  of  no  action  or  floodproofing.  The  plan, 
described  in  a  previous  section  of  my  statement,  is  the  EQ  plan,  the 
NED  plan,  and  the  Selected  Plan. 

EVALUATION 

The  following  considerations  were  pertinent  in  determining  the 
Selected  Plan: 

Economic 

The  Selected  Plan  represents  the  optimum  economic  level  of  flood 
protection  consistent  with  environmental  and  social  values.  A  lesser 
level  would  yield  less  net  benefits,  the  difference  of  $3,200  is 
conclusive  enough  to  select  the  100-year  level  as  the  optimum  plan. 
The  difference  between  the  100-year  and  the  200-year  net  average 
annual  benefits  of  $-66,400  is  sizable  and  a  clear  indicator  that  the 
200-year  level  is  not  feasible.  At  a  6-7/8  percent  interest  rate  and 
an  economic  life  of  100  years,  the  average  annual  benefits  are 
$83,400  and  the  average  annual  charges  are  $72,900,  resulting  in  a 
benefit  cost  ratio  of  1.2  to  1.0. 

Environmental 

The  Selected  Plan  would  physically  occupy  about  2.67  acres  of 
land,  0.76  acres  of  which  would  be  required  for  erosion  protection 
along  the  creek  bank  slopes,  0.23  acres  for  the  concrete  tee  wall 
along  the  creek  and  between  two  abandoned  quarry  ponds,  0.64  acres 
for  a  transverse  levee,  0.34  for  cleaning  and  seeding  creek  banks, 
and  0.70  acres  for  ponding  areas  associated  with  interior  drainage. 
Most  of  the  land  that  would  be  occupied  along  the  creek  is  not  now 
used  for  any  purpose  except  perhaps  for  some  wildlife  and  a  few 
shallow  rooted  trees.  The  land  for  the  ponding  area  would  only  be 
flooded  during  times  of  flooding  as  it  presently  is,  the  only  dif¬ 
ference  being  that  the  water  is  drained  to  a  specific  area  and  then 
would  be  released  into  the  creek.  Land  for  the  transverse  levee 
would  be  on  land  that  is  now  vacant  and  on  a  property  line  to  mini¬ 
mize  adverse  impact  on  the  owners  who  might  wish  to  develop  the  land 
in  the  future.  The  levee  would  be  appropriately  planted  with  vegeta¬ 
tion  for  aesthetics,  bank  stability,  and  also  to  replace  lost 
terrestrial  habitat.  There  would  be  a  gain  in  area  of  terrestrial 
habitat  along  the  levee  compared  to  the  land  the  levee  would  occupy. 
The  wetland  acreages,  that  is  to  say  the  land  that  is  inundated 
during  times  of  overbank  flooding,  will  be  improved  since  debris, 
possible  contamination  from  the  creek,  salts  from  the  highways,  and 
possible  influx  of  fertilizers  and  toxic  spray  material  sold  at  the 
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nursery  establishment  located  in  the  area  to  be  protected,  would  not 
be  washed  onto  the  protected  area.  Similarly,  salts,  fertilizers  and 
toxics  could  be  washed  into  the  creek,  without  the  project,  and  cause 
some  degradation  of  the  water  quality  and  aquatic  life.  Terrestrial 
wildlife  would  also  benefit  by  the  project  for  these  same  reasons 
During  the  investigation  of  the  project  site  a  cultural  resources 
field  investigation  was  made  and  a  late  Archaic-Transitional 
Stratified  site  was  found  and  flakes  and  points  uncovered  that  could 
date  to  2,500  BC  and  represent  Indian  culture.  There  is  also  a 
possibility  that  the  flakes  and  points  are  remains  of  the  quarry 
operations  that  took  place  in  the  area.  A  final  determination  or 
declaration  has  not  been  made.  In  any  event,  the  Selected  Plan  for 
flood  protection  will  have  an  unavoidable  effect  on  the  find  since 
the  stratification  extends  upstream  and  downstream  of  the  flood 
control  project.  If  the  site  find  is  determined  to  be  eligible  for 
inclusion  on  the  National  Register  of  Historic  Places,  an  appropriate 
mitigation  plan  will  be  developed  in  coordination  with  the  New  York 
State  Historic  Preservation  Officer  and  the  Advisory  Council  on 
Historic  Preservation.  It  is  significan  however  that  if  this  struc¬ 
tural  plan  had  not  been  further  investigated,  the  possibility  or  the 
awareness  of  such  a  site  would  not  have  been  known.  Properly  then, 
the  selected  project  plan  represents  an  archaeological  gain  should 
there  be  a  determination  for  registry  and  a  mitigative  plan  devel¬ 
oped.  There  are  several  negative  environmental  aspects  of  the 
Selected  Plan  but  most  are  short  lived.  The  air  quality  will  be 
impaired  during  construction  due  to  dust  and  to  exhausts  from 
construction  equipment.  Some  trees  will  be  removed  for  construction 
purposes  but  many  are  now  in  danger  of  falling  into  the  creek  because 
of  the  shallow  root  system  while  others  could  be  saved  and 
transplanted  if  necessary.  Fish  and  other  aquatic  life  will  be 
adversely  affected  during  construction  of  the  walls,  levee  and  ero¬ 
sion  protection  placed  on  the  banks  and  levee  along  the  creek. 
However,  after  construction  is  completed,  the  water  quality  will  be 
improved.  The  beneficial  effects  on  the  environment  will  far  out¬ 
weigh  the  adverse  effects  after  the  selected  project  plan  is 
constructed. 

Social  well-being 

The  social  well-being  impacts  of  the  Selected  Plan  are  mostly 
beneficial.  The  aesthetics  of  the  area  will  be  improved  since  tell¬ 
tale  signs  of  overbank  flooding  and  inundation  will  be  reduced.  High 
water  marks  on  buildings  will  not  continue  to  be  an  aftermath  of  each 
flood  occurrence  and  scattering  of  debris  and  damage  to  landscape 
will  cease.  Flood  shields  and  other  measures  inherent  with 
f loodproofing  will  not  be  seen  or  be  necessary.  Should  a  significant 
cultural  site  determination  be  made  or  mitigation  measures  taken,  the 
project  will  then  have  caused  this  site  to  be  recorded,  and  thus  be 
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valuable  Information  for  those  who  are  Interested  and  concerned  about 
recording  and  preserving  cultural  resources.  Highway  traffic  will  be 
Improved  and  be  uninterrupted  allowing  schools,  other  public  ser¬ 
vices,  and  businesses  to  enjoy  a  better  sense  of  community  growth  and 
unimpaired  opportunities.  Residents  will  feel  more  secure  physi¬ 
cally  since  their  homes  will  not  be  inundated  and  they  will  be  free  of 
the  fears  often  associated  with  such  an  experience.  Community  growth 
should  improve  and  homeowners  and  businessmen  will  be  more  apt  to 
improve  their  properties.  Recreational  opportunities  on  the  athletic 
field  will  be  improved.  An  adverse  impact  will  be  noise  during 
construction  and  that  associated  with  increased  traffic  flow  and 
recreational  activity. 

Regional  development 

Many  of  the  impacts  on  national  economic  development,  environmen¬ 
tal  quality,  and  social  well-being,  are  similar  in  regard  to  regional 
development.  Some  of  the  impacts  unique  to  regional  development  are 
those  that  will  have  other  than  an  immediate  local  effect.  For 
instance,  highway  traffic  that  is  improved  locally  also  improves 
regionally.  Public  buildings  in  the  local  area  also  serve  a  region 
in  some  instances  and  improvement  in  property  values  will  allow  the 
total  region  to  benefit.  There  will  be  no  adverse  effects  regionally 
but  many  improvements  as  compared  to  a  plan  of  no  action  or 
flood proofing. 

Other  considerations 

I  am  fully  aware  of  the  concerns  of  affected  property  owners 
located  at  the  project  site  in  not  wanting  their  property  subdivided 
that  will  interfere  with  their  present  and  future  plans  for  develop¬ 
ment.  Their  concern  is  normal  and  not  selfish.  However  the  selected 
plan  minimizes  subdividing  or  interfering  with  the  present  and  future 
use  of  these  properties.  The  athletic  field  will  not  be  disasso¬ 
ciated  from  other  activities  and  business  endeavors  of  the  owner. 

The  Knights  of  Columbus  parking  lot  will  not  be  reduced  in  size,  and 
a  Bennett  Road  property  owner  will  not  have  his  rear  lot  divided. 

The  transverse  levee  and  wall  will  be  situated  close  to  or  on  a  side 
property  line.  I  feel  confident  that  the  New  York  State  Department 
of  Environmental  Conservation,  responsible  for  maintenance  of  the 
project,  will  avoid  any  adverse  impact  on  these  lands  in  obtaining 
maintenance  easements  and  in  maintaining  the  project. 

SUMMARY 

I  find  that  the  local  protection  plan  selected  and  discussed  in  this 
report  is  based  on  a  thorough  analysis  and  evaluation  of  various 
alternative  actions  or  achieving  the  stated  objectives.  Wherever 
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adverse  effects  are  found  to  be  involved,  they  cannot  be  avoided  by 
following  reasonable  alternative  courses  of  action  which  would 
achieve  the  purposes  specified  by  the  Congress.  Where  the  proposed 
action  has  an  adverse  effect,  this  effect  has  been  minimized  through 
remedial,  protective,  or  mitigation  measures  wherever  possible.  The 
proposed  action  is  consistent  with  Federal  statutes,  administrative 
directives,  and  national  environmental  policy.  Accordingly,  the 
total  public  interest  will  best  be  served  by  implementation  of  the 
selected  plan  of  improvement.  Further,  Executive  Order  11988  has 
been  complied  with  for  this  project  in  that: 

(a)  Most  of  the  flood  plain  is  developed  urban  land,  and  much  of 
the  undeveloped  acreage  within  the  100-year  flood  outline  is  used  for 
parkland.  No  new  development  is  expected  in  the  protected  area  after 
project  construction.  In  case  there  is  any  pressure  for  further 
development  in  the  unprotected  flood  plain  area,  the  regulating  flood 
plain  aspect  of  the  chosen  plan  should  prevent  incompatible  usage. 
With  reduced  rise  of  flooding  (degree  of  protection  is  100-year) 
there  could  be  some  expansion  and  improvement  of  existing  structures. 

(b)  The  flood  plain  of  Cayuga  Creek  within  the  project  area  is 
primarily  residential  or  recreational  in  nature.  The  non-park  open 
spaces  that  remain  are  not  very  productive  of  wildlife,  though  some 
habitat  exists  for  song  birds  and  small  mammals  and  reptiles.  Again, 
no  new  development  in  the  project  area  is  expected  to  take  place 
after  project  construction  and  the  recommended  plan  includes  flood 
plain  management  regulation  which  are  expected  to  prevent  incom¬ 
patible  development  in  the  unprotected  areas. 

(c)  Most  of  the  flood  plain  is  already  largely  developed  urban 
land  and  flood  plain  management  is  expected  to  minimize  the  limited 
amount  of  future  development  that  could  take  place.  The  best  non¬ 
flood  plain  alternative  for  any  development  with  the  project  would 
have  the  limited  future  development  out  of  the  flood  plain.  Since  no 
new  development  is  anticipated  in  the  flood  plain  after  project 
construction,  there  is  minimal  impact  on  the  community  for  using  the 
nonflood  plain  alternative. 

(d)  The  recommended  project  for  Cayuga  Creek  includes  structural 
measures  which  will  have  some  adverse  impacts  on  the  environment,  and 
nonstructural  measures  which  will  minimize  any  secondary  development 
in  the  base  flood  plain.  The  project  would  physically  occupy  about 
2.67  acres  of  land,  0.70  acres  of  which  would  be  used  for  ponding 
areas  associated  with  interior  drainage.  Most  of  the  land  that  would 
be  occupied  along  the  creek  is  not  now  used  for  any  purpose  except 
perhaps  for  some  wildlife  and  a  few  shallow  rooted  trees.  The  land 
for  the  ponding  area  would  only  be  inundated  during  times  of  flooding 
as  it  presently  is,  the  only  difference  being  that  water  is  drained 
to  a  specific  area  and  then  would  be  released  into  the  creek.  The 


land  that  Is  presently  Inundated  during  times  of  overbank  flooding 
will  be  improved  since  debris  and  possible  contamination  from  the 
creek  and  other  sources  would  be  eliminated.  Similarly,  undesirable 
materials  could  be  washed  into  the  creek,  without  the  project,  and 
cause  some  degradation  of  the  water  quality  and  aquatic  life. 
Terrestrial  wildlife  would  also  benefit  by  the  project  for  these  same 
reasons.  During  the  investigation  of  the  project  site  a  cultural 
resources  field  investigation  was  made  and  significant  archaeological 
fines  were  found  in  the  project  area.  Should  a  significant  cultural 
site  determination  be  made  or  mitigation  measures  taken,  the  project 
will  then  have  caused  this  site  to  be  recorded.  There  are  several 
negative  environmental  aspects  of  the  project  but  most  are  short¬ 
lived.  The  air  quality  will  be  impaired  during  construction.  Some 
trees  will  be  removed  for  construction  purposes  but  many  are  now  in 
danger  of  falling  into  the  creek  because  of  the  shallow  root  system 
while  others  could  be  saved  and  transplanted.  Fish  and  other  aquatic 
life  will  be  adversely  affected  during  project  construction,  however, 
the  water  quality  will  be  improved  after  construction  is  completed. 

No  new  development  in  the  flood  plain  is  anticipated  after  project 
construction,  therefore,  there  is  no  added  flood  damage  potential  due 
to  induced  development  with  the  project.  Also,  a  condition  has  been 
included  in  the  local  cooperation  agreement  which  requires  compliance 
with  standards  established  by  the  Federal  Emergency  Management  Agency 
for  the  National  Insurance  Program  under  the  National  Flood  Insurance 
Act  of  1968  and  Flood  Disaster  Act  of  1973. 

As  formulated  with  1979  price  levels  the  structural  measures  of  the 
project  plan  will  reduce  annual  damages  by  about  $85,000. 

The  recommended  plans  are  preferred  because  they  serve  to  reduce 
flood  damages  to  existing  development  while  regulating  expansion  on 
the  flood  plain.  The  beneficial  effects  on  the  environment  will  far 
outweigh  the  adverse  effects  after  the  selected  project  plan  is 
constructed. 

(e)  In  order  to  mitigate  against  adverse  effects  on  archaeologi¬ 
cal  sites,  a  data  recovery  program  will  be  implemented  prior  to 
construction  which  will  represent  adequate  mitigation  in  this 
situation.  The  existing  strip  of  vegetation  along  the  north  bank  of 
Cayuga  Creek  will  not  be  disturbed  except  in  areas  where  the  project 
is  actually  constructed.  Also,  the  levees  will  be  planted  in  grasses 
and  allowed  to  grow  except  when  this  interferes  with  the  flood 
control  purpose  of  the  levees. 
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RECOMMENDATION 


I  recommend  that  the  selected  plan  of  improvement,  Bhovn  on  Plate 
4,  for  local  flood  protection  on  Cayuga  Creek  in  the  town  of 
Cheektowaga,  NY,  as  formulated  in  this  Detailed  Project  Report  be 
used  as  a  basis  for  preparation  of  plans  and  specifications  for 
construction,  with  such  modifications  as  in  the  discretion  of  the 
Chief  of  Engineers  may  be  advisable,  at  a  total  estimated  first  cost 
of  $854,000  (August  1977  price  levels)  consisting  of:  $820,000  Corps 
of  Engineers,  and  $34,000  non-Federal.  This  recommendation  is  made 
with  the  understanding  that  local  interests  must  furnish  assurances 
satisfactory  to  the  Secretary  of  the  Army  that  they  will: 

a.  Provide  without  cost  to  the  United  States,  all  lands,  ease¬ 
ments,  and  rights-of-way  necessary  for  construction  and  subsequent 
maintenance  of  the  project  works.  In  acquiring  lands,  easements,  and 
rights-of-way  for  construction  and  subsequent  maintenance  of  the 
project,  the  State  of  New  York  will  comply  with  the  applicable  provi¬ 
sions  of  the  "Uniform  Relocation  Assistance  and  Real  Property 
Acquisition  Policies  Act  of  1970,"  Public  Law  91-646,  approved 

2  January  1971  and  prohibit  future  development  within  ponding  areas; 

b.  Hold  and  save  the  United  States  free  from  damages  due  to  the 
construction  and  maintenance  of  the  works  except  for  damages  due  to 
the  fault  or  negligence  of  the  Government  or  its  Contractors; 

c.  Take  over,  maintain,  and  operate  the  project  after  comple¬ 
tion,  in  accordance  with  regulations  prescribed  by  the  Secretary  of 
the  Army; 

d.  Accomplish,  without  cost  to  the  United  States,  all  necessary 
changes  in  appurtenant  utilities,  sewers,  and  special  facilities; 

e.  Regulate  the  use  of  the  flood  plain  so  as  not  to  degrade  or 
encroach  on  project  capacities  or  hinder  maintenance  asnd  operation; 
and 


f.  Warning  property  owners  annually  that  the  project  does  not 
provide  protection  against  floods  greater  than  the  100-year  flood 
elevation;  and, 
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g.  Enact  and  enforce  flood  plain  management  regulations  between 
the  upstream  and  downstream  project  limits,  meeting  the  standards 
established  by  the  Federal  Emergency  Management  Agency  for  the 
National  Insurance  Program  under  the  National  Flood  Insurance  Act 
of  1968  and  Flood  Disaster  Act  of  1973. 
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HYDROLOGY  AND  HYDRAULIC  DESIGN 
HYDROLOGY 


Al.  CLIMATOLOGY 

There  are  12  climatological  stations  located  in  or  adjacent  to 
the  Cayuga  Creek  Basin  as  shown  on  Plate  Al.  Of  these  12,  only  eight 
are  still  in  operation  including  the  Weather  Bureau  First-Order  sta¬ 
tion  at  the  BuFfalo  International  Airport. 

A2.  The  average  annual  precipitation  for  the  12  stations  (through 
1966)  is  36.92  inches.  Monthly  averages  vary  from  a  minimum  of  2.53 
inches  in  February  to  a  maximum  of  3.33  inches  in  May. 

A3.  The  average  annual  snowfall  for  the  12  stations  (through  1966) 
is  82.3  inches.  The  highest  average  monthly  snowfall  is  22. A  inches 
in  January  at  Arcade,  NY. 

A4.  The  average  annual  temperature  for  10  of  the  stations  (through 
1966)  is  A6.9  degrees  Fahrenheit.  The  maximum  average  monthly  tem¬ 
perature  is  69.2  degrees  in  July,  while  the  minimum  is  24.2  degrees 
in  January. 

A5.  FLOOD  PRODUCING  FACTORS 

According  to  records,  flooding  on  Cayuga  Creek  has  usually  been 
caused  by  precipitation  falling  on  frozen  ground  along  with  snowmelt 
during  late  winter  and  early  spring.  During  these  periods,  the 
stage-discharge  relationships,  primarily  in  Lancaster,  are  only 
slightly  affected  by  ice  jams.  The  summer  months  are  generally 
characterized  by  very  low  runoff;  however,  occasional  heavy  rainfall 
over  the  basin  produces  high  runoff  and  flooding  in  various  locations 
along  the  stream. 

A6.  FLOODS  OF  RECORD 

According  to  records,  major  flooding  took  place  along  Cayuga 
Creek  from  storms  which  occurred  in  June  1937,  March  1942,  March 
1955,  March  1956,  January  1959,  March  1972,  June  1972,  January  1975, 
and  August  1975.  The  1937,  1955,  1959,  1972,  and  August  1975  events 
are  discussed  below. 

a.  One  of  the  major  storms  occurred  in  June  1937  with  the  rain¬ 
fall  centered  in  the  eastern  suburbs  of  Buffalo  in  a  6-1/2-hour 
period.  The  maximum  precipitation  was  recorded  at  the  Buffalo 


Airport  station  (3.00  inches),  downtown  Buffalo  (2.06  inches),  and  at 
South  Wales  station  (1.50  inches). 

b.  Considerable  flooding  occurred  on  1  March  1955  from  a  thun¬ 
derstorm  which  resulted  in  heavy  rains  falling  on  frozen  ground  for  a 
period  of  six  hours.  Snowmelt  did  not  contribute  to  the  resulting 
flash  floods  of  this  storm. 

c.  On  6  March  1956,  a  storm  center  passed  over  western  New  York 
State  producing  precipitation  of  1.7  inches  over  Cayuga  Creek  Basin 
and  produced  a  peak  discharge  of  8,700  cfs  at  Lancaster. 

d.  On  20  January  1959,  a  major  storm  system  developed  over  the 
central  and  south  central  States  and  moved  northeastward  bringing 
heavy  rainfall  to  western  New  York  on  21  January.  Due  to  heavy  snow 
cover  (nine  inches),  precipitation  was  augmented  by  snowmelt,  and 
runoff  was  increased  by  the  frozen  ground  conditions.  Flood  con¬ 
ditions  were  further  aggravated  when  the  thick  ice  cover  on  the 
streams  broke  up  causing  some  ice  jams.  The  combination  of  all  these 
conditions  together,  produced  a  peak  discharge  of  8,750  cfs,  the 
highest  recorded  discharge  at  the  Lancaster  gage. 

e.  On  1  March  1972,  a  low-pressure  system  developed  and  moved 
into  the  western  Great  Lakes  region.  A  warm  front  extended  eastward 
from  the  low  center  through  western  New  York  near  the  Pennsylvania 
border.  With  temperatures  in  the  50' s,  and  moderate  rainfall,  high 
runoff  occurred. 

f.  On  the  22nd  of  June  1972,  the  tropical  storm  "Agnes”  center 
veered  westerly  and  passed  over  the  southern  tier  of  New  York  State 
where  it  was  absorbed  by  a  deep  extra-tropical  low-pressure  system. 
The  heavy  rains,  together  with  the  above-normal  moisture  conditions 
of  the  soil  caused  by  moderate  rainfall  during  the  week  of  14-20  June 
1972,  resulted  in  increased  and  accelerated  runoff. 

g.  The  most  recent  flooding  occurred  on  30  August  1975.  When  a 
weak  low  pressure  wave,  traveling  west  to  east  along  a  low-pressure 
front,  was  forced  aloft  resulting  in  heavy  downpours  over  the 
watershed.  Aproximately  2.51  inches  of  rain  fell  in  a  six-hour 
period,  with  2.25  inches  in  the  last  two  hours.  The  peak  yearly 
discharge  (cfs)  was  8,150;  600  cfs  less  than  the  Janaury  1975 
occurrence. 

A7.  RUNOFF  AND  STREAMFLOW  DATA 

The  streamflow  data  for  the  hydrologic  studies  of  this  report 
were  obtained  from  the  records  of  the  United  States  Geological  Survey 
(USGS)  gages  on  Cayuga,  Buffalo,  and  Cazenovia  Creeks  at  Lancaster, 


Gardenville,  and  Ebenezer,  NY,  respectively.  Records  of  discharges  are 
available  from  approximately  1939  to  the  present  for  all  the  gages 
except  Cayuga  Creek  at  Lancaster  for  the  period  1969  to  1973  when  the  gage 
was  discontinued.  The  locations  of  these  gages  are  shown  on  Plate  Al. 

A8.  DISCHARGE-FREQUENCY  CURVES,  GENERAL 

The  areas  in  Cheektowaga,  NY,  under  study  include  reaches  along 
Cayuga  Creek  near  Union  Road  and  Williamstown  Brook,  a  tributary  to  Cayuga 
Creek  just  downstream  from  Union  Road.  These  areas  are  shown  on  Plate 
Al-1.  Discharge-frequency  curves  were  obtained  from  regional  frequency 
studies.  A  discussion  of  these  studies  and  discharge-frequency  deter¬ 
minations  is  presented  below  for  each  area. 

A9.  DISCHARGE-FREQUENCY  CURVES,  CAYUGA  CREEK 

Discharge-frequency  curves  for  Cayuga  Creek  at  the  USGS  gaging  sta¬ 
tion  in  Lancaster,  NY,  and  Union  Road  in  Cheektowaga,  NY,  were  determined 
in  the  following  manner.  Streamflow  data  from  the  gages  described  in  para¬ 
graph  A7  were  used  in  a  regional  frequency  analysis  to  determine  relation¬ 
ships  for  mean  annual  discharge  and  standard  deviation  versus  drainage 
area,  shown  on  Plate  A2.  The  skew  for  the  gages  concerned  was  developed 
from  the  computed  station  skews  and  the  generalized  skew  from  the  Water 
Resources  Council  generalized  skew  map.  The  regional  frequency  analysis 
was  made  using  the  Water  Resources  Council  "Guidelines  for  Determining 
Flood  Flow  Frequency"  and  the  HEC  computer  program  723-X6-L7550  "Flood 
Flow  Frequency  Analysis"  dated  October  1976.  A  partial  duration  adjust¬ 
ment,  developed  at  the  Cayuga  Creek  gage,  was  applied  to  the  expected 
probability  curve  at  the  study  reach  to  develop  the  final  curves. 

A10.  The  discharge-frequency  curves  for  the  USGS  gaging  station  on  Cayuga 
Creek  at  Lancaster  are  shown  on  Plate  A3.  The  computed  frequency  curve 
was  developed  with  the  mean  and  standard  deviation  from  Plate  A2  and  a 
skew  of  -0.1.  The  expected  probability  curve  was  developed  for  a  period 
of  record  of  35  years.  The  peak  annual  discharges  were  plotted  using 
Weibull  Plotting  positions.  The  partial  duration  adjustment  for  this  sta¬ 
tion  was  developed  by  plotting  the  35  highest  independent  peaks  in  the 
systematic  record  and  one  historic  discharge  using  the  Weibull  plotting 
positions.  The  5  and  95  percent  confidence  limits  for  the  computed  curve 
are  also  shown. 

All.  The  discharge-frequency  curves  for  the  study  reach  are  shown  on 
Plate  A4.  The  mean  and  standard  deviation  were  taken  from  Plate  A2.  A 
skew  of  -0.1  was  used.  Based  upon  a  recent  regional  frequency  analysis 
for  the  Tonawanda  Creek  Flood  Control  Study,  a  more  accurate  estimate  of 
the  skew  coefficient  at  the  project  site  would  be  -0.13,  which  is  not 
significantly  different  from  -0.10.  The  use  of  -0.10  for  a  skew  coef¬ 
ficient  was  considered  reasonable.  The  expected  probability  curve  was 
developed  for  a  period  of  record  of  35  years.  A  partial  duration  adjust¬ 
ment  as  described  in  paragraph  A10  was  applied  to  the  expected 
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probability  curve  to  develop  the  final  curve  for  the  study  reach. 

The  5  and  95  percent  confidence  limit  curves  for  the  computed  curve 
are  also  Included. 

A12.  DISCHARGE-FREQUENCY  CURVE,  WILLIAMSTOWN  BROOK 

Due  to  the  lack  of  streamflow  data  for  Williamstown  Brook,  the 
discharge-frequency  curve,  shown  on  Plate  A5  was  determined  using  a 
methodology  developed  by  the  USGS  in  cooperation  with  New  York  State 
and  described  in  USGS  Circular  454,  "Floods  in  New  York,  Magnitude 
and  Frequency,"  dated  1961.  The  methodology  was  developed  from  a 
regional  frequency  study  of  streamflow  data  from  gaging  stations 
throughout  New  York  State. 

A13.  DISCHARGE-FREQUCY ,  MODIFICATION  DUE  TO  CONSIDERED  IMPROVEMENTS 

When  levees  are  considered  as  structural  alternatives  to  miti¬ 
gate  flood  damages,  consideration  must  be  given  to  possibly  modifying 
peak  discharges  to  reflect  the  elimination  of  natural  storage.  These 
considerations  were  made  for  this  study,  as  presented  below,  the 
results  of  which  indicated  that  modifications  would  not  be  required 
and  that  the  discharge-frequency  curve  at  Union  Road,  shown  on  Plate 
A4,  would  be  used  for  both  existing  and  improved  conditions.  Areas 
referred  to  in  the  following  discussions  are  shown  on  Plate  Al-1. 

A14.  Under  existing  conditions,  for  discharges  between  6,000  and 
9,000  cfs,  flow  in  the  right  overbank  area  above  Union  Road,  crosses 
Union  Road  and  reenters  the  channel  just  downstream  from  the  bridge. 
For  discharges  in  excess  of  9,000  cfs,  flow  over  Union  Road  continues 
down  William  Street  and  reenters  the  channel  near  the  intersection  of 
William  Street  and  Cayuga  Creek  Road  in  reach  2.  The  stage-discharge 
curves,  discussed  in  paragraphs  A15  and  A16,  for  existing  conditions 
for  reaches  2  and  3,  shown  on  Plates  A6  and  A7,  reflect  these  con¬ 
ditions.  In  examining  backwater  computations,  high-water  mark  data 
and  flooded  area  maps,  the  conclusion  was  drawn  that  the  right  over¬ 
bank  area  in  reaches  2  and  3  is  "effective"  area.  That  is  to  say, 
William  Street  acts  as  a  "channel"  in  the  overbank  area  and  "dead 
storage"  areas  are  minimal.  As  such,  it  can  be  said  that  in  elimi¬ 
nating  this  "effective"  flow  area,  the  effect  on  peak  discharges  can 
be  considered  negligible.  Therefore,  the  discharge-frequency  curve 
at  Union  Road,  shown  on  Plate  A4,  was  used  for  existing  and  improved 
conditions  for  this  study. 

A15.  STAGE-DISCHARGE  CURVES,  EXISTING  CONDITIONS 

For  use  in  determining  the  average  annual  damage  for  the  damage 
reaches,  stage-discharge  curves  for  existing  conditions  were 
required.  Stage-discharge  curves  for  reaches  2,  3  and  W-l ,  shown  on 
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Places  A6,  A7,  and  A8,  respectively,  were  developed  from  backwater  compu¬ 
tations,  starting  from  the  mouth  of  Cayuga  Creek,  correlated  with  avail¬ 
able  high-water  mark  data.  It  was  found  that  critical  flow  conditions 
exist  through  Union  Road  bridge  for  all  flows  under  existing  and  Improved 
conditions.  Plate  A14  shows  this  for  the  100-year  flood  discharge. 
Backwater  computations,  for  selected  discharges,  were  performed  using 
computef^program  723-X6-L202A,  HEC-2,  "Water  Surface  Profiles,"  developed 
by  the  Hydrologic  Engineering  Center  in  Davis,  CA.  To  determine  the 
Manning's  "n"  value  under  existing  conditions,  the  flood  of  August  1975 
was  selected  since  it  was  ice  free,  had  relatively  low  overbank  flow,  and 
excellent  reconstruction  of  this  flood  event  was  possible.  Manning's  "n" 
values  for  channel  and  overbank,  in  reach  2,  were  found  to  be  0.040  and 

0.060,  respectively.  In  reach  3,  ”n"  values  were  found  to  be  0.035  for 

channel  and  0.060  for  shallow  overbank  flooding  to  0.050  for  higher  depths 

of  overbank  flooding.  In  Williamstown  Brook,  "n"  values  were  found  to  be 

0.060  for  both  channel  and  overbank  areas.  Expansion  and  contraction 
coefficient  of  0.4  and  0.2,  respectively,  were  used  in  these  computations. 

A16.  For  existing  conditions,  as  mentioned  in  paragraph  A14,  a  portion  of 
the  flow  for  discharges  in  excess  of  9,000  cfs  crosses  Union  Road  and 
flows  down  William  Street.  The  stage-discharge  curve  for  reach  2  reflects 
stages  resulting  from  the  overflow. 

AI7.  STAGE-DISCHARGE  CURVES,  IMPROVED  CONDITIONS 

Modified  rating  curves,  defining  the  stage-discharge  relationship  at 
the  index  points  assuming  proposed  improvements  were  completed,  were 
developed  for  each  index  point  where  the  existing  stage-discharge  rela¬ 
tionship  would  be  affected  by  considered  improvements.  These  modified 
curves  were  used  to  determine  the  reduction  in  flood  damage  that  would  be 
produced  in  the  reach  by  the  improvement.  The  rating  curves  for  improved 
conditions  in  reaches  2  and  3  are  shown  as  dashed  lines  on  Plates  A6  and 
A7,  respectively,  for  comparison  with  the  existing  conditions  rating 
curves.  Plate  A8  shows  the  existing  conditions  rating  curve  for  reach 
W-l . 

A18.  The  modified  rating  curves  were  developed  in  the  same  manner  as  was 
accomplished  for  the  existing  conditions  curves.  Backwater  computations 
were  made  using  the  existing  cross  sectional  characteristics  of  the  chan¬ 
nel  and  overbank  areas  as  channel  modifications  are  not  required  for  the 
considered  plan  of  improvement  except  for  a  short  reach  upstream  of  Union 
Road.  In  reach  3,  channel  ”n"  values  varied  depending  on  the  improvements 
being  considered.  Where  the  proposed  improvements  considered  a  concrete 
retaining  wall  on  the  right  bank  and  erosion  protection  material  on  the 
left  bank,  0.027  was  considered  appropriate  for  a  channel  ”n"  value. 

Where  erosion  protection  material  was  being  considered  for  both  banks, 
0.030  was  used  as  the  ”n"  value.  Overbank  "n”  values  were  considered  to 
be  the  same  as  under  existing  conditions. 
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A19.  STAGE-FREQUENCY  CURVES,  EXISTING  AND  IMPROVED  CONDITIONS,  CAYUGA 
CREEK 

Stage-Frequency  curves  for  existing  and  improved  conditions  in 
reaches  2  and  3,  shown  on  Plates  A9  and  A10,  respectively,  were  devel¬ 
oped  by  use  of  discharge-frequency  and  stage-discharge  curves. 

A20.  STAGE- FREQUENCY  CURVES  WILLIAMSTOWN  BROOK 

A  discharge-frequency,  stage-discharge  relationship  in  the 
William8town  Brook  area,  reach  W-l,  is  not  sufficient  to  define  the 
stage-damage-frequency  relationship.  Stages  at  the  index  points  are 
dependent  upon  the  following  conditions: 

(a)  Discharges  in  Williamstown  Brook  and  low  Cayuga  Creek 

stage. 

(b)  Minimal  discharge  in  Williamstown  Brook  and  high  stages  on 
Cayuga  Creek  from  a  combination  of  flow  over  Union  Road  and  backwater 
effect  from  Cayuga  Creek  under  existing  conditions,  and  backwater 
effect  from  Cayuga  Creek  alone  after  construction  of  the  levee 
upstream  of  Union  Road. 

A21.  Flood  stages  on  Williamstown  Brook  for  condition  (a)  are  inde¬ 
pendent  of  the  stages  for  condition  (b) .  Therefore,  the  frequency  of 
a  given  stage  being  equalled  or  exceeded  would  be  determined  by  the 
additions  of  the  percent  chance  of  occurrence  for  both  conditions. 
Stage-frequency  curves  in  reach  W-l  for  each  condition  were  developed 
separately  and  combined  accordingly  to  reflect  the  following. 

(1)  Existing  Conditions  (Combined),  Plate  All 

(2)  Existing  conditions-Williamstown  Brook,  Improved 
Conditions-Cayuga  Creek  (Combined),  Plate  A12 

The  condition  (a)  stage-frequency  curve  for  existing  conditions  was 
determined  by  use  of  the  discharge-frequency  and  stage-discharge  cur¬ 
ves  shown  on  Plates  A5  and  A8,  respectively.  For  condition  (b)  the 
Cayuga  Creek,  reach  2,  stage-frequency  curves  for  existing  and 
improved  conditions  shown  on  Plate  A9  were  considered  applicable. 
Condition  (a)  and  (b)  curves  are  labeled  as  such  on  Plates  All  and 
A12. 

A22 .  UNIT  HYDROGRAPH 

In  order  to  compute  the  standard  project  flood  a  three-hour 
unit  hydrograph  was  developed  from  actual  stream  flow  and  climatolo¬ 
gical  data  and  then  modified  to  account  for  the  drainage  area  at  the 
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site  of  the  proposed  Improvements.  Two  storms,  one  in  June  1944  and 
the  other  in  October  1944  were  used  in  determining  the  three-hour 
unit  hydrograph  shown  on  Plate  A13. 

A23.  STANDARD  PROJECT  FLOOD  (SPF) 

An  SPF  estimate  at  the  site  of  the  proposed  improvements  was 
deter-mined  in  accordance  with  EM  1110-2-1411  "Standard  Project  Flood 
Determi-nations",  and  Hydrometeorological  Report  No.  33.  The  SPF 
peak  discharge  of  69,000  cfs,  approved  by  OCE  1  May  1962,  was  used  in 
this  study.  The  SPF  hydrograph  is  shown  on  Plae  A15. 

A24.  Consideration  was  given  to  providing  SPF  protection  in  the 
study  area.  SPF  stages  for  reaches  2,  3  and  W-l  were  obtained  from 
the  "Flood  Plain  Information  Report",  Cheektowaga,  NY,  dated  May 
1967.  The  stages  thus  determined  were  610  for  reaches  2  and  W-l  and 
614  for  reach  3.  Appendix  B  contains  a  discussion  of  flood  damages 
associated  with  the  SPF. 
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A25.  DESIGN  DISCHARGES 

The  design  discharge  for  the  considered  plan  of  Improvement  was 
selected  to  provide  the  highest  degree  of  protection  based  on  the 
following  considerations: 

a.  Provision  of  an  adequate  degree  of  protection  for  the  type 
and  degree  of  development  in  the  flooded  area; 

b.  Maximum  capacity  available  through  the  Union  Road  Bridge 
and  structures  without  extensive  alteration  or  replacement; 

c.  Preserving  the  natural  environment; 

d.  Maximization  of  benefits  from  considered  improvements; 

e.  Consistency  with  good  flood  plain  management  practices, 
particularly  those  associated  with  the  National  Flood  Insurance 
Program. 

A26.  A  design  discharge  of  14,700  cfs  was  adopted  for  the  considered 
plan  of  improvement.  It  has  an  average  recurrence  interval  of  100 
years  on  a  discharge-frequency  basis.  More  appropriately,  it  is 
referred  to  as  a  one-percent  chance  flood  peak  discharge.  This  means 
that  there  is  a  one  percent  chance  that  the  design  discharge  of 
14,700  cfs  will  be  exceeded  in  any  given  year.  Strong  consideration 
was  given  to  the  Standard  Project  Flood  discharge  of  69,000  cfs  but 
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it  was  not  found  to  be  either  incrementally  economically  justified  or 
economically  justified  as  a  considered  plan.  Economic  studies  indi¬ 
cated  that  providing  protection  for  a  100-year  discharge  would  pre¬ 
vent  94  percent  of  the  existing  average  annual  damages  in  the  study 
area.  Appendix  B  contains  a  discussion  of  flood  damages  and  bene¬ 
fits. 

A27.  CHANNEL  DESIGN 

Channel  dimensions  and  grades  were  established  by  backwater 
computations.  Backwater  computations  were  made  using  the  method 
discussed  in  paragraph  A15.  Water  surface  profiles  for  both  existing 
and  improved  conditions  were  determined  by  the  step  solution  of 
Manning's  formula  beginning  at  a  section  where  the  water  surface  ele¬ 
vation  was  known,  or  computed,  and  computing  the  water  surface  eleva¬ 
tion  of  the  next  adjacent  cross  section.  This  step  solution  was 
carried  on  through  the  entire  reach  of  the  project  in  the  same  manner 
as  described  above  until  the  entire  water  surface  profile  was 
established  for  several  discharges  for  both  existing  and  improved 
conditions.  The  Manning's  "n"  values  used  in  the  backwater  com¬ 
putations  are  presented  in  paragraphs  A15  and  A18.  Water  surface 
profiles  were  computed  for  several  discharges  in  order  to  develop  a 
stage-discharge  curve  for  both  existing  and  improved  conditions  for 
each  index  point.  Stage-discharge  curves  for  both  existing  and 
Improved  conditions  for  reaches  2  and  3  on  Cayuga  Creek  and  reach  W-l 
on  Williamstown  Brook  are  shown  on  Plates  A6,  A7  and  A8,  respec¬ 
tively.  Stage-frequency  curves  for  both  existing  and  improved  con¬ 
ditions  for  the  three  reaches  are  shown  on  Plates  A9  through  A12. 

A28.  BANK  PROTECTION 

In  the  selection  of  the  improved  channels,  an  attempt  was  made 
to  design  for  a  mean  velocity  of  six  feet  per  second  or  less  with 
steady  uniform  flow.  It  was  assumed  that  bank  protection  would  be 
required  at  those  locations  where  improved  average  channel  velocities 
of  less  than  six  feet  per  second  cannot  be  attained.  Where  required, 
bank  erosion  protection  will  be  provided.  In  places  where  ledge  rock 
is  at  or  near  the  design  bottom  grade,  a  toe  similar  to  that  shown  on 
Plate  37  of  EM  1110-2-1601  will  be  designed.  Where  required  at  a 
compacted  earth  embankment  section,  it  would  extend  to  the  top  of  the 
embankment.  From  Station  8+50  to  Station  14+00,  the  stream  velocity 
for  the  100-year  event  is  low  enough  to  warrant  grass-lined  channel 
8 lopes  on  a  maximum  IV: 2H  slope. 

A29.  LEVEE  AND/OR  FLOODWALL  DESIGN 

Protection  for  the  design  discharge  will  require  the  construc¬ 
tion  of  levees  and/or  floodwalls.  Where  proposed  along  the  channel 
the  concrete  tee  wall  would  provide  two  feet  of  freeboard  above  the 
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design  water  surface  profile.  The  levees  would  be  seeded  on  both 
slopes  except  where  bank  erosion  protection  is  required.  At  these 
sections,  seeding  will  be  required  on  the  top  and  bank  slope  only. 

The  levee  structures  would  range  from  eight  feet  In  height  above 
ground,  including  freeboard  allowances,  to  no  differential  where  the 
transverse  levee  ties  into  high  ground.  The  transverse  levee  would 
have  a  10-foot  top  width  and  side  slopes  of  one  vertical  on  three 
horizontal.  Where  erosion  protection  is  required  on  a  levee  slope, 
the  protection  would  extend  to  the  top  of  the  levee  to  prevent  ero-- 
sion  of  the  freeboard  section  at  discharges  greater  than  design. 

A30.  A  transverse  levee  will  be  required  at  the  upstream  end  of  the 
athletic  field  to  prevent  high  flows  from  bypassing  the  proposed 
improvements.  This  levee  will  be  constructed  at  a  distance  of  about 
800  feet  upstream  of  Union  Road  and  have  a  concrete  wall  between 
quarry  ponds.  This  levee  would  be  designed  with  three  feet  of 
freeboard  above  the  energy  grade  line  for  the  design  discharge  under 
project  plan  conditions.  However,  the  concrete  portion  of  the  trans¬ 
verse  levee  would  be  designed  with  two  feet  of  freeboard  above  the 
energy  grade  line.  Freeboard  requirements  were  selected  based  upon 
consideration  of  guidance  contained  in  Civil  Works  Engineering 
Bulletin  54-14  and  Buffalo  District  experience  with  other  levee 
projects. 

A31.  INTERIOR  DRAINAGE 

The  seleted  plan  would  provide  a  levee-f loodwall  system 
upstream  of  Union  Road  along  Cayuga  Creek  that  would  encompass  an 
interior  land  area  of  12.4  acres.  Of  this  total,  8.3  acres  drains  to 
the  ponding  area  near  the  concrete  wall  between  quarry  ponds  and  4.1 
acres  drains  to  the  ponding  area  at  the  concrete  wall  along  Cayuga 
Creek  near  Union  Road  (see  Plate  4  of  the  Main  Report).  Each  ponding 
area  has  sufficient  capacity  to  contain  the  volume  of  water  that 
would  result  from  a  100-year  flood  event.  The  storage  capacity  of 
each  ponding  area,  as  delineated  on  Plate  4,  is  0.94  acre-feet  and 
1.82  acre-feet  for  the  ponding  area  near  Union  Road  and  the  ponding 
area  near  the  quarry,  respectively.  A  100-year  return  interval  event 
was  chosen  to  be  consistent  with  the  degree  of  protection  provided  by 
the  Selected  Plan.  Due  to  the  size  of  the  Cayuga  Creek  Watershed, 
any  coincidental  rainfall  in  the  interior  area  would  result  from  a 
storm  that  would  affect  the  entire  watershed  and  the  effect  on  the 
12.4-acre  interior  land  area  can  be  accommodated  by  the  ponding  areas 
and  outlet  works.  The  volume  of  ponding  needed  to  contain  a 
60-minute  duration,  100-year  rainfall  event  of  2.33  inches  (from  NWS 
HYDRO-35)  assuming  no  losses  and  blocked  outlets  (very  conservative 
assumptions)  would  be  0.71  acre-feet  and  1.61  acre-feet  for  the  above 
mentioned  ponding  areas,  respectively.  This  shows  that  more  than 
sufficient  ponding  capacity  is  available.  The  outlet  works  for  each 
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ponding  area,  an  18.1-lnch  culvert  with  flap  gate  and  a  24-inch 
culvert  with  flap  gate  and  gate  valve,  are  based  upon  operation  and 
maintenance  criteria  compatible  to  the  size  of  the  ponding  area  and 
total  area  to  be  drained.  A  ditch  with  one  vertical  to  three  hori¬ 
zontal  sideslope  will  be  provided  along  the  landside  of  the  barrier 
levee  and  wall  to  convey  the  flow  that  does  not  drain  directly  to  the 
ponding  area  near  Union  Road.  A  drainage  swale  will  be  constructed 
to  convey  outflow  from  the  ponding  area  near  the  quarry  ponds  to 
Cayuga  Creek.  This  swale  will  be  shown  on  the  Plans  and 
Specifications. 
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A32.  SELECTED  PLAN 


Several  different  plans  of  Improvements  were  considered  for  the 
flood  control  measures  on  Cayuga  Creek.  These  plans  were  designed  to 
provide  50-year,  100-year,  and  200-year  protections  for  reaches  two 
and  three  and  partial  protection  for  reach  W-l.  The  hydraulic  design 
details  of  the  selected  plan  described  in  the  Selected  Plan  Section 
of  the  main  report,  are  presented  in  the  following  paragraphs. 

A33.  The  selected  plan  of  improvement  for  flood  control  on  Cayuga 
Creek  consists  of  improving  the  capacity  of  the  existing  creek  and 
constructing  levees  and  walls  to  keep  the  flood  waters  away  from  the 
areas  where  excessive  damage  occurs.  Channel  improvements  start  from 
the  Union  Road  bridge  at  Station  0+00  and  continues  upstream  to 
Station  14+00.  Plate  4  of  the  main  report  shows  the  alignment  of  the 
levee  and  walls  used  along  and  perpendicular  to  the  right  bank.  The 
longitudinal  levee  is  approximately  700  feet  long  having  varied 
heights  above  ground  ranging  from  two  feet  at  Station  0+00  to  seven 
feet  at  Station  7+00.  The  transverse  levee  is  approximately  850  feet 
long  and  ranges  from  seven  feet  above  ground  at  the  creek  to  no  dif¬ 
ferential  where  it  ties  into  high  ground. 

A34.  The  design  discharge  for  the  selected  plan  is  14,700  cfs.  The 
existing  channel  upstream  of  the  Union  Road  bridge  is  enlarged  in  the 
reach  between  Stations  0+00  and  8+50  and  the  creek  is  cleared  of 
debris  in  the  remaining  reach  up  to  Station  14+00.  Existing  creek 
has  rock  bottom  that  is  undisturbed  in  vicinity  of  the  proposed  chan¬ 
nel  improvements.  The  improved  channel  between  Stations  0+00  and 
7+00  will  have  approximately  a  115-foot  bottom  width  at  the  rock 
level,  vertical  concrete  wall  on  the  right  bank,  and  an  erosion  pro¬ 
tected  left  bank  having  one  vertical  to  two  horizontal  side  slope.  A 
trapezoidal  transition  channel  having  one  vertical  to  two  horizontal 
side  slopes  is  designed  for  the  reach  between  7+00  and  8+50.  The 
existing  and  improved  100-year  water  surface  and  velocity  profiles 
are  shown  on  Plate  A14.  Note  that  the  design  discharge  is  at  criti¬ 
cal  depth  at  Union  Road.  The  existing  SPF  water  surface  profile  is 
also  shown  on  Plate  A14.  The  improved  SPF  profile  is  the  same  as  the 
existing  profile. 

A35.  The  transverse  levee  and  concrete  floodwall,  that  would  be 
constructed  between  quarry  ponds,  are  designed  to  provide  for  100- 
year  protection  and  would  overtop  for  floods  greater  than  the  design 
flood.  A  fuse  plug  or  relief  section  would  be  incorporated  in  the 
transverse  levee  north  of  the  concrete  wall  to  avoid  a  sudden  failure 
of  the  entire  levee  system  that  could  create  catastrophic  conditions. 
Flood  stages  of  elevation  613  or  greater  would  first  overtop  the 
floodwall  between  quarry  ponds  that  would  act  as  an  initial  overflow 
relief  section.  Flood  stages  of  elevation  613.5  or  greater  would 
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overtop  the  relief  section  of  the  levee  north  of  the  wall.  The  levee 
would  then  gradually  erode  under  sustained  flow  and  allow  additional 
filling  of  the  area  on  the  land  side  of  the  transverse  levee.  This 
would  partially  equalize  hydrostatic  pressure  and  prevent  a 
catastrophic  failure  of  the  entire  transverse  levee.  The  area  on  the 
land  side  of  the  levee  would  be  partially  filled  with  water  before 
the  fuse  plug  section  of  levee  north  of  the  wall  overtopped  and 
eroded. 

A36.  FALSE  SENSE  OF  SECURITY 

A  design  discharge  of  14,700  cfs  was  adopted  for  the  considered 
plan  of  improvement.  It  has  an  average  recurrence  interval  of  100 
years  and  is  also  referred  to  as  a  one-percent  chance  flood  peak 
discharge.  This  means  that  there  is  a  one-percent  chance  that  the 
design  discharge  will  be  exceeded  in  any  given  year.  There  is  also 
about  a  65  percent  chance  that  the  design  discharge  will  be  exceeded 
during  the  100-year  life  of  the  project. 

A37.  Based  on  the  above,  it  should  be  strongly  emphasized  that  the 
proposed  improvements  will  not  protect  the  damage  areas  from  all 
floods.  Floods  in  excess  of  the  design  flood  can  occur.  Residents 
in  the  protected  area  should  not  therefore  lead  themselves  into  a 
false  sense  of  security  that  the  project  will  protect  them  totally. 
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RESOURCES  AND  ECONOMY 
THE  AFFECTED  AREA  -  PAST  AND  PRESENT 

The  effected  aree  for  the  proposed  flood  control  project  on 
Cayuga  Creek  consists  of  the  flood  plain  plus  all  other  areas  likely 
to  serve  as  alternative  sites  for  any  activity  which  may  use  the 
flood  plain  if  it  were  protected.  The  affected  area  for  each  major 
activity  category  was  determined  by  examining  the  present  and  poten¬ 
tial  land  use  within  the  project  limits.  Table  1  illustrates  the 
existing  land  use  within  the  town  of  Cheektowaga,  while  Plate  B1 
shows  the  development  within  the  project  area.  Major  categories  of 
land  use  within  the  floodprone  areas  include  residential,  commercial, 
and  parks  and  open  space.  Plate  B2  shows  the  location  of  the  project 
area  in  the  town  of  Cheektowaga,  NY. 

Residential 

The  project  area  lies  wholly  within  the  town  of  Cheektowaga,  NY, 
and  a  comparison  of  the  quality,  type  and  nature  of  the  housing  stock 
in  the  project  limits  and  the  town  of  Cheektowaga  was  used  as  an 
input  for  the  delineation  of  the  affected  area  for  residential 
activity. 

Table  2  provides  housing  data  based  upon  1970  census  information 
for  the  town  of  Cheektowaga  and  other  selected  areas  in  Erie  County, 
In  1968  residential  units  occupied  over  35  percent  of  the  developed 
land  in  Cheektowaga.  The  housing  stock  in  1970  consisted  of  33,608 
occupied  dwelling  units.  Cheektowaga  displays  housing  charac¬ 
teristics  similar  to  other  first  ring  suburban  communities  in  Erie 
County,  while  being  dissimilar  to  the  housing  stock  in  the  central 
city  of  Buffalo.  The  housing  stock  in  Cheektowaga  has  a  high  percen¬ 
tage  of  owner  occupied  housing  (73. 6Z)  relative  to  the  city  of 
Buffalo  (44. 0Z)  and  a  predominance  of  single-family  housing  units 
(65. 9Z  vs  27. 1Z  in  Buffalo).  The  age  distribution  of  housing  units 
in  Cheektowaga  is  weighted  toward  newer  units  when  compared  to  either 
Buffalo  or  Erie  County. 

Cheektowaga  housing  units  also  display  similarities  with  the 
other  suburbs  of  Buffalo  in  terms  of  financial  characteristics. 

Table  3  provides  information  on  the  value  of  owner  occupied  and 
rented  units  in  Cheektowaga  and  other  selected  areas  for  1970. 
Cheektowaga' 8  owner  occupied  one  family  structures  are  predominently 
of  moderate  value  having  a  very  low  incidence  of  either  high  or  low 
value  units.  The  median  value  in  1970  was  $18,800  with  72.0  percent 
of  the  units  failing  in  the  $15,000  to  $24,999  value  range.  The 
median  values  of  owner  occupied  one-family  units  in  the  census  tracts 
partly  within  the  project  limits  were  in  the  $21,000  to  $22,000 
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range.  These  units  compare  favorably  with  aingle-famiy  dwellings  in 
other  first  ring  suburbs  of  Buffalo  and  are  substantially  higher 
than  the  median  value  of  $12,800  in  the  city  of  Buffalo. 


Table  1  -  Existing  Land  Use  in  the  Town  of  Cheektowaga 


Land  Use 

Areas  in 
Acres 

Percent  of  Developed 
Land 

Percent  of  Total 
Land 

Residential 

3,913 

35.2 

21.0 

Single-Family 

(3,378) 

(30.4) 

(18.1) 

Two-Family 

(322) 

(2.89) 

(1.7) 

Three  and  Over 

(213) 

(1.91) 

(1.2) 

Comaercial 

612 

5.5 

3.3 

Retail 

(N/A) 

(N/A) 

(N/A) 

Service 

(N/A) 

(N/A) 

(N/A) 

Automotive 

(N/A) 

(N/A) 

(N/A) 

Offices 

(N/A) 

(N/A) 

(N/A) 

Industrial 

811 

7.28 

4.4 

Public  and  Semi-public 

721 

6.46 

3.9 

Recreation  and  Open- 

1,1401/ 

space 

10.2 

6.1 

Trans.,  Communications 

3,9431/ 

&  Utilities 

35.36 

20.0 

Total  Developed 

11,140 

100.0 

58.6 

Agricultural  and 

Vacant 

7,569 

40.5 

TOTAL 

18,710 

100.0 

U  Includes  123  acres  of  streams  and  drainage  ditches. 

If  Initially  classified  as  municipal  in  Table  1,  Comprehensive  Plan 
Study,  1968. 

U  Includes  streets  and  railroads. 

SOURCES:  Comprehensive  Plan  Study,  Town  of  Cheektowaga,  Tryon-Schwartr 
and  Associates,  1968. 

N/A  -  Exact  acreage  estimate  not  available  for  individual  components. 
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Table  3  -  Owner  Occupied  and  Rental  Unita,  1970 


Table  4  provides  real  estate  transaction  statistics  for  1974  and 
1975  in  the  Buffalo  and  Erie  County  area.  The  price  of  housing  in 
Cheektovaga  in  1975  was  lower  than  the  more  affluent  suburbs  such  as 
Orchard  Park,  Amherst,  Clarence  and  Elma-Aurora  but  is  in  line  with 
many  of  Buffalo's  order  and  more  developed  suburban  conmunities. 

The  affected  area  for  residential  activity  is  defined  as  Erie 
County,  exclusive  of  the  city  of  Buffalo.  The  city  of  Buffalo  was 
excluded  due  to  the  lack  of  similarities  in  housing  stock  in  the  town 
of  Cheektowaga  and  the  city  of  Buffalo. 

Commercial 

Retail  Sales  in  the  Buffalo  SMSA  (Erie  and  Niagara  County)  were 
$2.8  billion  in  1972,  35.7  percent  greater  than  in  1967.  Erie  County 
generated  84  percent  of  the  areas  retail  activity.  The  rapidly 
growing  suburban  areas  have  gained  increasing  importance  in  retail 
sales  relative  to  the  city  of  Buffalo  in  recent  years.  The  trend 
toward  large  "Mall"  arrangements  with  numerous  stores  and  the  need 
for  a  large  land  area  for  auxiliary  and  indirect  selling  needs  have 
accentuated  this  movement.  Retail  sales  in  that  portion  of  Erie 
County  outside  of  Buffalo  has  risen  from  50  percent  in  1963  to 
slightly  under  64  percent  in  1972. 

Factors  influential  in  commercial  site  location  include:  ease  of 
entry  and  exit,  relative  traffic  volumes,  the  nature  and  extent  of 
the  transportation  network,  and  the  purchasing  power  and  distribution 
of  families  within  the  trade  area.  The  existence  of  extensive  subur¬ 
ban  traffic  systems  have  reduced  the  necessity  of  commercial  units 
located  within  the  historical  business  center  of  the  central  city  in 
order  to  be  near  an  area's  population  concentration.  Higher  family 
incomes  in  the  suburbs,  Table  5;  has  made  locating  in  these  areas 
more  desirable.  The  affected  area  for  commercial  activities  is 
defined  as  all  vacant  land  within  the  flood  plain  and  other  first 
ring  suburban  land  zoned  for  commercial  development. 

Industrial 

There  was  no  industrial  activity  observed  in  the  project  area. 

The  Industrial  Directory  published  by  NYS  Gas  and  Electric 
Corporation  indicates  a  substantial  number  of  industrial  firms  pro¬ 
ducing  a  variety  of  manufactured  products  within  the  town  limits. 
Cheektowaga' 8  industrial  work  force  is  much  greater  than  any  of  the 
surrounding  conmunities.  Table  6  shows  the  number  of  firms  and  com¬ 
bined  work  force  of  various  areas. 
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Table  4  -  Average  Residential  Real  Estate  Transaction 
Statistics  for  Selected  Areas 


Area 

1974 

1975 

Percent  Change 

Orchard  Park 

$ 

44,278 

$ 

51,053 

15.3 

Amherst 

39,983 

45,091 

12.8 

Clarence 

39,685 

42,991 

8.3 

Cheektowaga 

28,433 

30,479 

7.2 

Lancaster 

27,611 

31,902 

15.5 

Elma- Aurora 

36,181 

42,309 

16.9 

Alden-Marilla 

31,558 

38,619 

22.4 

Boston-Colden 

34,960 

36,845 

5.4 

Grand  Island 

32,259 

36,186 

12.2 

West  Seneca 

31,070 

33,583 

8.1 

Hamburg 

29,262 

32,783 

12.0 

Tom  of  Tonawanda 

29,586 

32,067 

8.4 

Buffalo  Area 

28,504 

31,180 

9.4 

Data  compiled  by  Greater  Buffalo  Board  of  Realtors. 
SOURCE:  Buffalo  Courier  Express,  2/29/76 


Buffalo  Area  Business  Fact  Book,  Part  2,  1974  Edition,  New  York  State  Department  of  Commerce 


Table  6  -  Industrial  Work  Force 


Area 

Number  of 
Firms 

Combined 

Work  Force 

Cheektowaga 

51 

4,115 

Depew 

13 

2,224 

Lancaster 

20 

1,362 

Alden 

3 

200 

The  wide  diversity  of  manufacturing  activity  present  within 
Cheektowaga' s  industrial  base  implies  that  their  markets  and  custo¬ 
mers  extend  throughout  the  Buffalo  SMSA.  Although  the  flood  plain 
does  not  currently  include  any  industrial  firms,  the  secondary  or 
induced  effects  of  future  industrial  growth  in  other  portions  of  the 
SMSA  or  the  tom  may  impact  on  the  rate  of  development  of  other  acti¬ 
vity  types  (residential,  commercial,  etc.)  in  vacant  areas  of  the 
flood  plain.  Therefore,  the  affected  area  for  future  industrial 
activity  is  defined  as  the  Buffalo  SMSA. 

Institutional,  Public  &  Other 

A  field  survey  of  the  project  area  located  only  one  municipal 
building:  a  sewerage  pump  station  located  in  Reach  2  on  the  south 
side  of  Cayuga  Creek  Road.  All  of  the  existing  institutional 
development,  with  the  exception  of  the  libraries  and  schools  which 
also  serve  the  surrounding  suburbs,  orient  their  services  to  resi¬ 
dents  of  Cheektowaga.  Therefore  any  expansion  of  existing  municipal 
facilities  or  construction  of  new  public  buildings  would  occur  within 
the  tom.  The  affected  area  for  institutional  activity  is  delineated 
by  Cheektowaga' 8  corporate  limits. 

Recreatial  and  Open  Space 

Total  recreational  land  omed  by  the  tom  and  devoted  to  park  use 
in  1970  was  100  acres;  additional  recreational  acreage  available  on 
school  property  increases  the  total  land  available  to  residents  by 
150  acres  to  a  total  of  250  acres.  In  light  of  future  population 
growth,  there  will  be  an  increasing  deficit  of  parks  and  open  space 
areas  over  time.  The  projected  rate  of  population  growth,  scarcity 
of  vacant  land,  and  rising  land  costs  indicates  that  flood  plain 
land,  where  access  is  provided  or  maintained  by  the  tom,  would  be 
ideal  sites  to  develop  as  riverine  recreation  and  green  belt  areas. 
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Creeks ide  Perk  is  the  only  park  and  playground  located  within  the 
project  limits.  It  is  privately-owned  and  operated  and  includes 
playfields,  picnic  shelters  and  a  small  restaurant.  The  park  con¬ 
tains  2.35  acres  and  is  frequently  inundated  when  flood  waters  leave 
the  channel  upstream  of  this  park.  Creekside  Park  is  located  on  the 
right  bank  just  upstream  of  the  Union  Road  Bridge.  Delineation  of 
the  affected  area  for  parks  and  recreation  would  include  other  unde¬ 
veloped  or  vacant  land  within  the  100-year  flood  outline  plus  all 

other  areas  within  a  reasonable  driving  distance  for  Cheektowaga' s 
residents.  The  availability  of  regional  and  interregional  highways 
gives  these  residents  a  wide  choice  of  alternative  parks  and 
recreational  areas  to  choose  from. 

The  number  and  location  of  recreation  areas  which  would  be  con¬ 
sidered  as  alternative  sites  to  those  now  available  within  the  town 
are  determined  in  part  by  the  time  required  to  travel  to  these  other 

areas.  It  has  been  established  by  Ohio  in  their  Outdoor  Recreation 

Plan  (published  by  the  Recreation  Planning  Section,  ODNRT  that  resi- 
dents  in  an  area  will  travel  various  distances  to  participate  in  spe¬ 
cific  outdoor  activities.  Maximum  travel  distances  are  presented  by 
activity  type  in  Table  7. 

The  existing  highway  network  opens  up  the  complete  inventory  of 
park  and  recreation  areas  in  the  Buffalo  SMSA  to  residents  in  the 
flood  plain  and  residents  in  other  portions  of  the  town  of 
Cheektowaga. 

The  limits  of  the  affected  area  for  recreational  activities  is 
defined  by  a  combination  of  three  factors:  the  specific  activity, 
the  travel  time,  and  the  transportation  system  available  to  the  par¬ 
ticipant.  Most  of  western  New  York  is  within  the  maximum  distance 
listed  in  Table  7.  It  was  assumed  that  residents  would  travel  a 
reasonable  distance  (up  to  60  minutes  by  auto  or  public 
transportation)  to  obtain  an  alternate  site  with  facilities  com¬ 
parable  to  the  municipal  parks  and  neighborhood  play  areas  in 
Cheektowaga.  Therefore  the  affected  area  is  delineated  as  the  two- 
county  Buffalo  SMSA. 
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Table  7  -  Maximum  Travel  Diatance 


Activity 

Maximum!/ 

Travel 

Time 

Activity 

Maximum!/ 

Travel 

Time 

Bicycling 

120 

Picnicking 

90 

Boating 

180 

Playground 

45 

Camping 

180 

Outdoor  games  &  Sports 

60 

Canoeing 

150 

Sailing 

105 

Fishing 

120 

Sledding 

60 

Golf 

60 

Snovskiing 

240 

Hiking 

120 

Swimming 

90 

Horseback  Riding 

120 

Tennis 

30 

Hunting 

120 

Trail  Biking 

120 

Ice  Skating 

40 

y  In  minutes  of  driving  time. 

SOURCE :  1975  Ohio  Statewide  Comprehensive  Outdoor  Recreation  Plan 

Ohio  Department  of  Natural  Resources,  Recreational  Planning 
Section 


BIO 


PROJECTION  OF  ANTICIPATED  ACTIVITIES  IN  THE  AFFECTED  AREAS 


Projections  of  demographic  and  economic  activity  within  the 
affected  areas  were  assumed  independent  of  the  proposed  flood  control 
project  because  the  flood  plain  makes  up  only  a  small  portion  of  the 
affected  area.  The  following  characteristics  of  the  area  have  betn 
projected  to  the  year  2030;  population,  employment,  and  per  capita 
income. 

Population 

The  two  county  Buffalo  SMSA  had  a  1970  population  of  1,350,600. 
More  than  80  percent  of  this  total  resided  in  Erie  County  which  had  a 
density  of  1,052  persons  per  square  mile.  The  population  of  the  SMSA 
has  historically  been  concentrated  along  an  urban  belt  fronting  on 
Lake  Erie  and  the  Niagara  River.  Population  changes  between  1950  and 
1970  are  indicated  ir  Table  8,  "Population  and  Density  for  Selected 
Areas ." 


The  Buffalo  SMSA  experienced  a  substantial  increase  in  popula¬ 
tion  during  the  1950's,  however,  this  growth  subsequently  declined  to 
three  percent  between  1960  and  1970.  Erie  County  has  experienced 
growth  patterns  similar  to  many  mature  areas  in  the  northeast.  The 
population  of  the  central  city  (Buffalo)  has  declined  as  population 
shifts  to  the  surrounding  suburbs. 

Populations  for  the  Buffalo  SMSA  and  Erie  County  were  projected 
using  data  prepared  by  the  New  York  State  Economic  Development  Board 
(NYSEDB) .  These  projections  indicate  that  the  Buffalo  SMSA  will 
experience  only  limited  growth  in  the  future.  The  projections  at  the 
SMSA  level  obscure  the  shifts  in  population  that  are  expected  to 
occur  within  Erie  County.  In  1950,  64.5  percent  of  Erie  County's 
population  resided  in  the  city  of  Buffalo,  by  1970,  only  41.6  percent 
resided  in  Buffalo.  The  Erie  and  Niagara  County  Regional  Planning 
Board  (ENCRPB)  has  estimated  that  by  the  year  2000  only  29  percent  of 
the  county's  population  will  reside  in  the  central  city.  Future 
levels  of  population  for  the  Buffalo  SMSA,  Erie  County,  Buffalo,  and 
the  remainder  of  Erie  County,  as  well  as  the  town  of  Cheektowaga  are 
included  in  Table  9.  The  Census  Bureau  has  estimated  that  there  has 
been  a  net  out-migration  of  approximately  10,000  persons  per  year 
from  the  SMSA.  One  of  the  prime  reasons  for  this  outflow  is  the  lack 
of  employment  opportunities  in  the  area  due  to  its  declining  economic 
base.  The  affect  of  this  trend  is  to  hold  down  populatior  growth  in 
Erie  County. 
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Table  8  -  Population  and  Density  for  Selected  Areas 


Area 

1950 

1960 

1970 

1970 

Population 

Density 

Area  in 
Square 
Miles 

Mew  York  State 

14,830,192 

16,82,304 

18,241,266 

381.4 

47,831.0 

Buffalo  SMSA 

1,089,230 

1,306,957 

1,349,211 

848.6 

1,590.0 

Erie  County 

899,238 

1,064,688 

1,113,491 

1,052.4 

1,058.0 

City  of  Buffalo 

580,132 

532,759 

462,768 

11,205.0 

41.3 

Town  of 

Cheektowaga 

45,354 

84,056 

113,844 

4,139.8 

27.5 

Town  of 

West  Seneca 

17,417 

33,644 

48,404 

2,261.9 

21.4 

Town  of 
Lancaster 

18,471 

25,605 

30,634 

765.9 

40.0 

SOURCE:  Buffalo  Area  Business  Fact  Book,  Part  II,  197A  Edition,  NYS 
Department  of  Commerce 
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Employment 

The  projections  of  future  employment  levels  were  bssed  on  projec- 
tions  developed  by  the  Buffalo  and  Erie  County  Economic  Development 
Counittee  released  June  1976.  The  projected  labor  force  is  shown  in 
Table  10. 


Manufacturing 

Manufacturing  has  historically  been  the  dominant  sector  of  the 
Buffalo  SMSA's  economy.  Over  one-third  of  the  area’s  work  force  was 
employed  in  some  aspect  of  manufacturing  in  1970.  Niagara  County  had 
the  highest  percentage  (43  percent)  of  its  labor  force  employed  in  . 
manufacturing  in  1970.  This  dominance  can  be  attributed  to  a  relati¬ 
vely  high  concentration  of  nondurable  goods  production  centering  on 
chemical  production  in  Niagara  Falls. 

The  heavy  industrial  base  of  the  Niagara  Frontier  results  in 
greater  amplitudes  in  business  fluctuations.  The  area  lacks  the  non¬ 
durable  consumer  goods  industries  necessary  to  offset  these  fluc¬ 
tuations  during  the  business  cycle. 

Manufacturing  is  declining  in  importance  in  the  economy  of  the 
area.  Employment  in  9  of  the  12  manufacturing  categories  reached 
their  peak  in  the  area  between  1947  and  1953.  Unlike  manufacturing 
employment  in  the  United  States,  employment  in  the  Buffalo  area  has 
never  recovered  to  the  1947  to  1953  levels.  Table  11  indicates  the 
1976  employment  levels  in  selected  industries  and  their  peak  World 
War  II  employment.  The  factors  causing  the  decline  of  manufacturing 
in  the  area  are  of  a  long-term  nature,  that  cannot  be  overcome  in  the 
short  run.  They  include  the  growth  of  markets  in  the  south  and  west, 
a  high  level  of  taxes,  a  low  level  of  value  added  per  dollar  labor 
costs,  older  plants,  and  a  low  level  of  capital  investment  when  com¬ 
pared  with  other  industrial  areas  in  the  United  States.  The  Buffalo 
area  is  characterized  by  sustained  high  unemployment  rates  which  are 
of  a  structural  nature  and  cannot  be  overcome  easily  in  the  short 
run.  This  leads  to  a  large  divergence  between  the  size  of  the  labor 
force  and  employment  in  the  short  run.  It  is  assumed  that 
unemployment  will  be  brought  down  to  a  tolerable  level  before  1990, 
by  a  combination  of  Government  policy  and  an  out-migration  of  poten¬ 
tial  job  holders  as  noted  above.  The  Buffalo  and  Erie  Courty 
Economic  Development  Committee  projects  that  manufacturing  employment 
will  continue  to  decline  in  both  relative  and  absolute  levels  in  the 
Buffalo  area,  from  155,600  in  1970  to  135,000  in  1990.  The  recent 
recession  forced  manufacturing  employment  below  the  long-term  trend 
line  to  141,900  in  1975.  Table  12  projects  manufacturing  employment 
to  2030.  It  was  assumed  that  after  1990,  manufacturing  employment 
will  stabilize  at  a  constant  percentage  of  area  employment. 
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Table  11  -  Buffalo  Area  Manufacturing  Employment  Post  WW  II  Peaks!/ 


Industry 

Post  WW  II 

Year 

Peaks!./ 

Employ¬ 

ment 

Employment 

1976 

Current 

Against 

Peak 

Percent 

Stone,  Clay  &  Glass  Products 

1956 

10.0 

6.4 

64.0 

Primary  Metals 

1951 

42.9 

28.2 

65.7 

Fabricated  Metals 

1953 

18.2 

12.2 

67.0 

Machinery 

1947 

15.7 

13.4 

85.4 

Electrical  Equipment 

1953 

18.2 

12.2 

67.0 

Transportation  Equipment 

1953 

44.5 

21.9 

49.2 

Food  Products 

1947 

18.6 

9.4 

50.5 

Textiles  &  Apparel 

1947 

7.1 

3.5 

49.3 

Paper  &  Paper  Products 

1947 

8.3 

4.3 

51.8 

Printing  &  Publishing 

1969  &  1970 

9.1 

8.0 

87.9 

Chemicals 

1953 

19.7 

11.0 

55.8 

Rubber  Products 

1972 

6.6 

4.6 

69.7 

All  Manufacturing 

1953 

221.3 

141.9 

64.1 

Construction 

1960 

25.7 

13.7 

53.3 

Goods  Producing 

247.0 

155.6 

63.0 

1/  WW  II  -  Second  World  War 


Table  12  -  Population  and  Employment  in  the  Buffalo  SMSA  (000) 
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±J  New  York  State  population  estimates  to  the  year  2000 
2J  Continuation  of  Historic  Trend 

3/  Greater  Buffalo  Development  Foundation  estimates  for  1980  and  1990,  2000-2030  as  a  constant 
percentage  of  population 


Long-run  Equilibrium 


The  long-run  equilibrium  in  Che  Buffalo  economy  will  result  when 
only  chose  firms  which  are  offered  a  comparative  advantage  by 
locating  in  Buffalo  continue  to  exist  and  the  labor  force  is  reduced 
through  either  out-migration  or  a  shorter  work  week  so  as  to  equal 
demand . 

Commercial 

The  loss  of  employment  opportunities  in  manufacturing  will  be 
offset  to  some  extent  by  projected  growth  in  the  commercial  and  ser¬ 
vice  sectors*  Historically,  commercial  employment  has  ranged  between 
19.1  and  20.6  percent  of  total  SMSA  nonagricultural  employment.  The 
Buffalo  and  Erie  County  Economic  Development  Committee  projects  that 
the  importance  of  commercial  employment  will  increase  in  the  future. 
Table  12  projects  commercial  employment  in  the  Buffalo  SMSA.  It  is 
estimated  that  commercial  employment  will  increase  to  relative  share 
of  employment  from  20.0  percent  in  1970  to  23.9  percent  of  total 
employment  by  1990. 

The  Buffalo  area  maintains  a  strong  position  in  wholesale  trade, 
being  the  largest  wholesale  center  in  Upstate  Hew  York.  Groceries 
and  related  items  accounted  for  the  largest  share  of  total  wholesale 
merchant  sales.  However,  12.6  percent  of  total  wholesale  activity  is 
attributable  to  distributors  of  machinery  and  equipment.  This  empha¬ 
sizes  the  current  importance  of  industry  in  the  Buffalo's  economy. 

Per  Capita  Income 

Table  13  provides  projections  of  per  capita  income  for  the  United 
States,  New  York  State,  and  the  Buffalo  SMSA.  The  per  capita  income 
of  the  Buffalo  SMSA  is  higher  than  that  of  the  United  States  but 
lower  than  the  State  average.  The  State  average  is  heavily 
influenced  by  the  high  incomes  in  New  York  City.  The  relatively  high 
level  of  per  capita  income  in  the  Buffalo  SMSA  is  an  outgrowth  of  the 
higher  than  average  wages  characteristic  of  the  area.  Buffalo  has 
the  second  highest  paid  blue  collar  workers  in  the  United  States. 

This  reflects  the  high  incidence  of  transportation  and  steel 
industry  workers  in  Buffalo's  labor  force. 
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ESTIMATION  OF  LAND  DEMAND  IN  THE  AFFECTED  AREA 
Residential 

Land  demand  projection  in  the  affected  area  were  developed  and 
based  on  historical  trends,  projections  and  estimates  of  land 
requirements  for  various  activity  types. 

Residential  land  demand  in  the  affected  areas  was  developed  by 
converting  the  projected  household  population  to  acres  of  residential 
land  required  to  accommodate  them.  The  number  of  households  in  an 
area  can  rise  due  to  population  growth  or  a  change  in  the  average 
household  size.  New  York  State  Economic  Development  Board's  sta¬ 
tistics  were  utilized  to  project  the  household  population  over  the 
planning  period.  It  was  assumed  that  the  average  household  size 
would  decline  over  the  period.  This  assumption  has  been  substan¬ 
tiated  by  the  Burueau  of  Census  when  it  established  in  February  1975 
that  the  number  of  persons  living  in  the  average  American  family 
declined  from  3.19  in  1969  to  2.97  in  1974.  This  decline  was  related 
to  recent  increases  in  the  number  of  unrelated  individuals  and  a 
declining  birth  rate. 

Although  Erie  County  is  projected  to  have  a  fairly  stable  popula¬ 
tion  over  the  planning  period  the  shift  of  households  from  Buffalo  to 
the  surrounding  towns  will  create  substantial  land  demand  in  Erie 
County  outside  of  the  city  of  Buffalo,  Table  14  includes  projections 
of  residential  land  demand  within  Erie  County  (excluding  Buffalo). 

The  projected  land  demand  was  derived  by  using  a  range  of  residential 
densities  per  acre.  Increases  in  the  number  of  households  in  the 
affected  area  were  distributed  between  the  two  major  types  of 
dwelling  units;  single  and  multi-family. 

In  1970,  65.9  percent  of  the  housing  stock  in  Cheektowaga  were 
single  family  units.  During  the  period  1970-1973,  less  than  one-half 
of  the  residential  structures  erected  were  single  family.  The  pro¬ 
portion  of  new  single  family  units  can  be  expected  to  be  signifi¬ 
cantly  lower  than  the  percentage  contained  in  the  existing  housing  of 
both  Cheektowaga  and  Erie  County. 

Land  demand  for  single  family  structures  ranged  from  a  low  of 
7,930  acres  at  a  density  of  3.5  units  per  acre  to  11,110  acres  at  2.5 
units  per  acre.  Multi-family  demand  ranged  from  2,410  to  4,040 
acres . 

Land  demand  when  viewed  as  a  range  of  possible  values  more  accu¬ 
rately  reflects  the  potential  fluctuations  in  such  variables  as;  land 
costs,  building  and  material  costs,  tastes,  technology,  and  the  cost 
and  availability  of  financing  which  can  not  be  accurately  predicted 


B20 


o  o 

a  H 

<0 


o  o  o 

A  N©  A 
H  N  O' 


o  o  o 

£  <  A 

©  o  **■ 


O 

O' 

O 

O 

o 

O 

o 

o  o 

b 

o 

o 

o  o 

o 

OI 

A 

A 

On 

>3- 

o 

ON 

NO 

NO 

C*»  ^ 

o 

vO 

• 

CM 

ON 

• 

A 

CM 

CM 

• 

A 

CO 

CM  CM 

a 

m 

CM 

«* 

M 

* 

o 

•tf 

A 

A 

CM 

nO 

CO 

r>. 

CO 

•• 

o 

•  •  ••  ■ 

a 

>•  ••  • 

o 

•  •  •  • 

o 

•  ••  •• 

A 

O 

•  ••  •• 

O 

o  o 

•  ••  « 

A 

•  ••  ••  • 

O 

•  ••  •• 

o 

o  © 

o 

m 

o 

o 

•H 

00 

A 

NO  — < 

00 

CM 

*—* 

O 

NO 

• 

co 

CM 

• 

o 

>3- 

A  A 

• 

H 

A  CM 

CM 

•» 

CM 

«• 

f* 

•> 

o 

•H 

00 

r*» 

•— « 

NO 

CM 

r-* 

CM 

co 

•• 

© 

CO 

o 

•  •  •  • 

O 

•  M  •• 

o 

o 

•  ••  •• 

o 

O  © 

’•  ••  i 

o 

•  •  ••  ••  ■ 

o 

•  •«  •• 

o 

o  o 

O 

>3- 

o 

CO 

CM 

ON 

NO  00 

00 

A 

O 

• 

••M 

<r 

• 

NO 

NO 

A  *4- 

• 

r-* 

CO  CM 

**M 

•» 

CM 

m 

m 

m 

ft 

o 

o\ 

H 

00 

NO 

CM 

r-. 

CM 

CO 

o 

CM 

O 

O 

O 

o 

o  o  o 

o 

o 

©  ©  © 

o 

A 

NO 

A 

A 

A  00  A 

A 

vO  ©  >4 

o 

<3 

• 

NO 

r** 

• 

00 

N  M  ON 

• 

ON 

©  00  NO 

O 

•« 

CM 

■» 

m 

m 

«*  •»  » 

•» 

fk 

© 

CM 

CM 

NO 

CM  N  H 

A 

^M 

CM 

00 

H 

CM 

r- 

A 

»• 

© 

** 

>•  ••  • 

o 

•  ••  • 

o 

•  ••  •• 

o 

••  ••  ••  • 

o 

o  o  o 

•  ••  i 

o 

•  •  ••  ••  • 

© 

odd 

o 

NO 

<3 

00 

A  NO  CM 

NO 

o 

nO  CM  A 

o 

CM 

• 

On 

On 

• 

A 

o  oo  o 

• 

A 

A  © 

ON 

*» 

CM 

a 

•» 

* 

«  •>  «t 

* 

•  «  • 

ON 

sr 

ON 

A 

r- 

r-*  a  A 

NO 

fM  fM  fH 

© 

oo 

CM 

CM 

•  • 

o 

•  •  ••  < 

NO 

© 

•  ••  • 

•  •  •  •• 

•  ••  1 

>•  ••  ••  • 

— 1 

oo 

o 

oo 

• 

ON 

00 

« 

CM 

f* 

On 

co 

A 

U 

a 

O 

am 

•u 

CD 

*3 

•H 

>N 

p 

4J 

►n 

O 

d 

AM 

CO 

•fM 

AM 

•H 

© 

•H 

Pm 

a 

•fM 

Li 

d 

» 

© 

to 

^N 

0) 

o 

>N 

a 

d 

d 

AM 

CM 

•fM 

H 

as 

o 

>N 

as 

c 

AM 

•H 

Q 

H 

© 

3 

CO 

3 

0 

4J 

•iM 

<3^ 

3 

JO 

OS 

H 

3 

0 

H 

O 

•iM 

Pm 

CO 

jO 

3 

to 

H 

0) 

•fM 

Ll 

•fM 

•H 

mm 

•fM 

01  (0 

N 

CO 

> 

4J 

0) 

AJ  f-N 

Li 

1 

AM  /-% 

•H  Mm 

•fM 

0) 

as 

® 

A 

d  as 

LJ 

•fM 

d  as 

Li  Mm 

CO 

•M 

M 

•«M 

00 

as  u 

CO 

AM 

as  Li 

W  3 

fH 

Pm 

© 

d 

•3  p 

•H 

H 

« 

►n 

••M 

•iM 

< 

© 

3 

mm 

fM 

0 

0 

>N 

CO 

CD 

£ 

® 

o  oo 

•M 

d 

o 

fH 

OS  Li  A 

© 

A 

OS  Li 

a 

0 

Pm 

u 

•H 

d 

oo  as  • 

• 

• 

H 

d 

d 

*0 

Mm 

0 

•*M 

CL  CM 

A 

A 

•»M 

•fM 

O  3 

Pm 

mm 

d 

•3 

0 

3 

•fM  3 

0) 

O 

0) 

Pm 

Im 

0) 

as  co 

CO 

as 

as  to 

4M  f-M 

co 

O 

CD 

AJ  AJ 

Mm 

co 

AM  AM 

<0  P 

00 

U 

* 

0) 

AH 

d 

p  «fM 

1 

to 

P  ‘fM 

A  M 

* 

OS 

OS 

fM 

P 

OS 

as  d 

»M 

as 

as  a 

3  U 

Ll 

jO 

Li 

oo 

« 

Li 

•A  © 

AM 

u 

•a  © 

CL  w 

as 

0 

P 

d 

Pm 

o 

O  w 

H 

p 

O  w 

O 

> 

3 

a 

•fM 

d 

u 

3 

d 

Li 

Pm 

*< 

X 

M 

CO 

M 

Pm 

X 

M 

Pm 

A  ©  A 
H  N  N 


over  a  50-year  planning  period.  These  variable  do  have  a  signifi¬ 
cant  influence  on  residential  construction.  The  projections  of  land 
demand  does  not  take  into  account  any  replacement  of  substandard 
housing  in  the  affected  area  since  the  extent  and  timing  of  such 
replacement  cannot  be  predicted.  As  a  result,  the  projections  of 
land  demand  have  a  downward  bias  and  can  be  considered  a  conser¬ 
vative  estimate  of  future  residential  land  requirements. 

A  similar  method  was  used  to  estimate  residential  land  demand 
within  the  town  of  Cheektowaga  and  is  presented  in  Table  15. 
Residential  land  demand  ranged  from  1,130  acres  to  1,570  acres  for 
single  family  structures  and  355  to  605  acres  for  multi-family 
development . 

Commercial  Land  Demand 

Projected  commercial  land  demand  in  the  affected  area  was  derived 
by  using  the  projected  increase  in  commercial  employment  in  Erie 
County  (excluding  Buffalo) .  The  trend  in  the  number  of  employees  per 
establishment,  and  a  range  of  land  requirements  per  establishment 
were  also  used. 

During  the  period  1967  to  1972,  Erie  County  witnessed  a  shift  in 
commercial  activity  from  the  city  of  Buffalo  into  towns  and  villages 
within  Erie  County.  Changes  in  retail  and  wholesale  trade  are  shown 
in  Tables  16  and  17.  The  city  of  Buffalo  experienced  a  decrease  in 
the  number  of  wholesale  and  retail  trade  establishments  during  this 
period  while  Erie  County,  outside  of  the  city,  experienced  a  substan¬ 
tial  increase  in  commercial  activity.  Table  18  projects  incremental 
commercial  land  demand  by  decade  for  the  affected  area.  The  projec¬ 
tion  assumes  that  the  rate  of  rise  in  employment  per  establishment 
will  be  lower  in  the  future  than  for  the  1967-72  period  for  both 
retail  and  wholesale  establishments.  Site  sizes  varied  from  .75  to 
1.0  acre  per  future  retail  establishment  and  2.0  to  4.0  acres  for 
future  wholesale  establishments.  Aggregate  conmercial  land  demand  in 
the  affected  area  ranged  from  a  low  of  1,954  acres  to  a  high  of  3,154 
by  the  year  2000.  After  that  point  the  combination  of  a  decreasing 
population  and  increasing  employment  per  establishment  leads  to  a 
surplus  in  commercially  developed  land  in  Erie  County.  Specific 
localities  within  the  county  may  have  a  positive  or  zero  demand  for 
commercial  land  during  the  planning  period. 

Future  population  increases  within  the  town  of  Cheektowaga  will 
require  a  growing  trade  sector  to  service  the  areas  needs. 

Commercial  land  demand  is  ultimately  determined  by  the  area's 
purchasing  power,  population  distribution  and  age  structure,  improve¬ 
ment  to  existing  highways  or  the  addition  of  new  transportation  net¬ 
works  . 
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Additional  residential  subdivisions  are  planned  for  the  south¬ 
eastern  quadrant  of  the  town,  since  this  area  is  expected  to  become 
available  for  development  by  completion  of  a  new  sewerline.  These 
proposed  subdivisions,  especially  in  the  area  bounded  by  Losson  and 
French  Roads,  would  attract  numerous  commercial  units  which  are 
expected  to  be  orientated  toward  convenience  goods.  Existing  commer¬ 
cial  development  in  this  area  is  orientated  toward  strip  development 
along  French  and  Transit  Roads.  All  of  the  land  immediately  west  of 
Transit  Road  is  zoned  for  commercial  activity  while  sizeable  tracts 
on  the  northern  side  of  French  Road  could  also  provide  the  area 
needed  for  the  anticipated  growth  in  commercial  activity. 

Industrial  Land  Demand 

The  lack  of  industrial  activity  within  the  project  limits 
precludes  a  detailed  discussion  of  industrial  land  demand.  At  the 
SMSA  level  there  will  be  some  industrial  land  demand  as  some  firms 
expand  and  others  open  or  relocate.  With  the  present  projection  of  a 
decline  in  manufacturing  activity  within  the  SMSA,  it  is  impossible 
to  estimate  industrial  land  demand  with  any  degree  of  accuracy. 
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INHERT  CHARACTERISTICS  OF  A  FLOOD  PLAIN 

Flooding  -  The  greatest  flood  of  historical  record  occurred  in 
June  1937.  Other  damaging  discharges  occurred  in  March  1955,  March 
1956,  and  January  1959.  Ice  jams  have  affected  some  of  the  winter 
and  spring  floods  increasing  flood  stages  higher  than  normal.  Data 
on  high  water  marks  and  damages  are  not  readily  available  for  all 
floods  on  record  since  there  was  relatively  little  development  along 
Cayuga  Creek  at  that  time. 

a.  June  1937:  This  flood  is  considered  the  maximum  of  record 
and  occurred  during  the  summer  months  when  heavy  rain  fell  on  western 
New  York  on  17  June  and  during  20-21  June.  This  rainfall  occurred 
over  the  eastern  suburbs  of  Buffalo  on  wet  ground  in  a  period  of  six 
hours.  The  peak  discharge  on  Cayuga  Creek  produced  by  this  storm  was 
estimated  to  be  18,000  cfs.  Damages  along  the  creek  between  Harlem 
Road  Bridge  and  Penora  Street  in  Lancaster  were  estimated  to  be 
$68,400.  There  was  little  residential  development  in  the  flood  plain 
at  this  time,  and  the  damages  were  primarily  to  agricultural  activi¬ 
ties  and  to  highways. 

b.  March  1955:  This  flash  flood  was  caused  by  heavy  rain  and 
thundershowers  falling  on  frozen  ground  over  a  six-hour  period.  An 
average  precipitation  of  1.5  inches  over  the  Basin's  drainage  area 
produced  a  discharge  of  7,900  cfs  at  the  Lancaster  gage  site. 

c.  March  1956:  Precipitation  on  5  March  over  the  area  combined 
with  additional  rainfall  on  6  March  was  augmented  by  runoff  from 
melting  snow  over  frozen  ground  which  produced  1.9  incheB  of  runoff 
over  the  Cayuga  Creek  Basin  and  a  discharge  of  8,700  cfs  at  the 
Lancaster  gage. 

d.  January  1959:  A  major  storm  over  western  New  York  and  snow¬ 
melt  over  frozen  ground  produced  the  highest  recorded  discharge  at 
the  Lancaster  gage  of  8,750  cfs.  Flooding  was  aggravated  by  numerous 
ice  jams  created  by  the  breakup  of  thin  ice  cover  on  the  creek. 

Stream  flow  records  available  from  the  United  States  Geological 
Survey  since  the  Lancaster  gage  site  was  established  in  September 
1938  are  presented  in  Table  19.  From  its  location,  the  gage  can 
record  creek  stages  produced  from  runoff  over  94.9  square  miles  of 
the  watershed  located  upstream  of  the  site.  Total  drainage  area  of 
the  watershed  is  128  square  miles  and  the  gage  site  measures  almost 
75  percent  of  total  creek  flow.  No  official  hydrograph  record  is 
available  for  the  June  1937  flood,  therefore  an  estimate  was  required 
for  this  flood  based  upon  accepted  hydrologic  principles. 

The  only  bridge  located  within  the  study  area  is  the  Union  Road 
Bridge.  Technical  data  for  this  structure  is  included  in  Table  20. 
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Table  19  -  Comparative  Data  for  Floods  of  Record 


Flood 

Elevation 
and  Stage 
Near 

Lancaster 

Site 

(USC&GS) 

Peak 

Discharge 

at 

Lancaster 
cfs  (1) 

Estimated 

Peak 

Discharge 
at  Union  Rd. 
cfs  (2) 

Estimated 

Recurrence 

Interval 

In  Years 

June  1937 

NA(3) 

18,000(4) 

20,000(4) 

500 

March  1955 

681.83 

9.59 

7,900 

9,000 

10.0 

March  1956 

682.30 

10.06 

8,700 

10,000 

15.0 

January  1959 

682.33 

10.09 

8,750 

10,000 

15.0 

(1)  Published  by  the  U.S.  Geological  Survey. 

(2)  Estimated  discharge  by  a  drainage  area  relationship. 

(3)  USGS  Recording  Gage  established  September  1938. 

(4)  Estimated  by  Corps  of  Engineers. 
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Table  21  -  Soil  Limitations 


Soils 

Low 

Buildings 

Streets  and 
Parking  Lots 

Play  and 
Picnic 
Areas 

Athletic 

Fields 

■ 

Septic 

Tanks 

Tonawanda 

Moderate- 

Moder- 

Severe 

Severe 

Moderate 

Severe 

ate 

Severe 

A,  D 

A,  D 

A 

A 

A 

A 

Palmyra 

Slight- 

Slight- 

Slight- 

Slight- 

Slight- 

Severe 

Severe 

Severe 

Severe 

Severe 

Severe 

B 

B 

B 

B,  C 

B,  C 

B 

Genesee 

Severe 

Severe 

Slight 

Moderate 

Slight 

Severe 

A 

A 

A 

A 

Slight  -  Relatively  free  of  limitations. 

Moderate  -  Limitations  can  be  overcome  through  management  or  design. 
Severe  -  Limitations  make  use  questionable. 

A  ■  Flooding 
B  ■  Slope  Hazard 
C  *  Coarse  Fragments 
D  ■  Low  Bearing  Strength 
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Transportation  -  Cayuga  Creek  is  not  commercially  navigable  for 
any  portion  between  its  headwaters  and  its  confluence  with  the 
Buffalo  River.  No  industrial  or  commercial  activity  with  a  water- 
related  transportation  requirement  has  ever  established  itself  along 
the  creek.  Cheektowaga  is  within  an  eight-hour  drive  (one  hour 
flight  time)  of  more  than  one-half  of  the  population  of  the  United 
States  and  60  percent  of  the  population  of  Canada.  Local  expressways 
link  the  study  area  with  national  and  international  highways,  air¬ 
ways,  waterways  and  railways. 

The  New  York  Thruway  (Interstate  90)(See  Plate  B3)  passes  through 
the  town  of  Cheektowaga  on  a  north-south  axis  and  provides  connec¬ 
tions  to  Boston,  New  York,  Cleveland,  Detroit,  and  Chicago. 
Manufacturing  firms  located  in  this  town  have  access  to  nine  of  the 
nation's  twelve  largest  SMSA's  and  Toronto,  the  largest  metropolitan 
area  of  Canada.  In  addition  to  this  north-south  network,  numerous 
major  highways  such  as  Genesee  Street  (Route  33),  Walden  Avenue 
(Route  244),  Broadway  (Route  130)  and  the  Kensington  Expressway  pro¬ 
vide  excellent  east-west  highways  for  residential,  commercial  and 
industrial  user-groups. 

Air  transportation  facilities,  provided  by  the  Greater  Buffalo 
International  Airport  are  located  15  minutes  north  of  the  project 
area.  This  facility  provides  air  freight  and  passenger  service, 
schedules  regular  flights  of  four  major  airlines  and  moves  in  excess 
of  65,000,000  pounds  of  air  mail,  freight  and  air  express  each  year. 

Bulk  Transportation  -  Bulk  freight  service  to  the  area  is  pro¬ 
vided  by  the  Port  of  Buffalo  and  by  rail  lines.  Great  Lakes  shipping 
is  also  available  to  economically  transport  bulk  freight  to  Buffalo 
and  from  Buffalo  to  other  cities  on  the  Great  Lakes.  The  St. 

Lawrence  Seaway  connects  waterborne  commerce  on  the  Great  Lakes  to 
international  ocean  routes  as  well. 

Railroads  -  The  final  Conrail  plan  has  two  routes  that  traverse 
Cheektowaga.  The  former  Penn  Central  line  crosses  the  center  of  town 
parallel  to  Walden  Avenue.  The  east  and  westbound  traffic  on  this 
line  is  approximately  25  trains  per  day.  The  Erie  Lackawanna 
Railroad  operated  rail  service  between  Buffalo,  NY,  and  Hornell,  NY, 
which  crossed  Cheektowaga  in  the  center  of  the  town.  The  final 
system  plan  states  that  this  line  was  to  be  acquired  by  the  Chessie 
system.  The  existence  of  a  large  and  extensive  railroad  network  is 
an  advantage  to  a  shipper  only  if  branch  lines  are  available  to  their 
plants  or  if  their  manufacturing  operation  requires  bulk  commodities 
for  which  railroad  service  would  be  indispensable. 

Analysis  of  current  rail  service  indicate  that  the  existence  of 
rail  lines  near  the  project  area  is  important  in  that  it  provides  an 
alternative  mode  of  transportation  in  addition  to  other  surface, 
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water,  and  air  facilities  which  are  also  available.  If  the  town  has 
a  policy  of  encouraging  light  industrial  development  (which  is 
usually  more  dependent  upon  highway  networks)  in  an  effort  to  expand 
its  tax  base,  the  presence  of  these  rail  facilities  may  not  act  as  a 
strong  locational  advantage. 

AVAILABLE  SERVICES 

Water  -  Water  is  supplied  by  the  Erie  County  Water  Authority. 

The  Transit  Road  36-inch  line  receives  its  water  from  Sturgeon  Point 
while  the  16-inch  and  24-inch  lines  to  the  southwest  receive  their 
water  from  the  Woodland  Water  Works.  The  24-inch  line  entering  the 
town  from  the  west  originates  in  the  city  of  Buffalo. 

Waste  Treatment  -  Three  sewage  treatment  facilities  are  located 
in  Cheektowaga;  Sewer  District  No.  5  plant  to  the  north  is  located  on 
Central  Blvd.  just  west  of  the  Thruway,  the  village  of  Depew  facil¬ 
ity,  adjacent  to  Cayuga  Creek,  is  located  on  the  right  bank  upstream 
of  the  Borden  Road  Bridge  and  a  treatment  plant  is  located  near  the 
confluence  of  Cayuga  Creek  and  Buffalo  Creek  with  an  outfall  to  the 
Buffalo  Creek. 

The  Erie  and  Niagara  Regional  Planning  Board  has  presented  a  com¬ 
prehensive  plan  of  sewage  treatment  to  upgrade  existing  water  quality 
conditions  in  the  lower  reaches  of  the  Cayuga  Creek.  It  is  now 
tentatively  planned  to  abandon  the  present  treatment  facilities  in 
the  town  of  Lancaster  that  discharges  effluent  into  Cayuga  Creek  and 
pumps  the  effluent  to  Erie  County  Sewer  District  No.  4  where  it  would 
be  treated  by  the  Buffalo  treatment  plant  prior  to  final  discharge 
into  the  Niagara  River.  Erie  County  has  built  a  pumping  station 
adjacent  to  Cayuga  Creek  on  Cayuga  Creek  Road  to  pump  sewage  into  the 
Buffalo  treatment  plant.  Under  a  State  adopted  water  resource 
development  plan,  the  discharges  into  Cayuga  and  Buffalo  Creek  will 
be  pumped  into  the  Buffalo  Treatment  plant. 

Schools  -  Five  school  districts  in  Cheektowaga  overlap  on  the 
other  surrounding  municipalities  whereas  School  Districts  No.  2, 

No.  3,  and  No.  9  are  fairly  compact  and  lie  within  town  limits. 

School  District  No.  1,  although  not  the  most  populated,  is  the  town's 
largest  school  district. 

Population  growth  expected  to  occur  in  the  town  has  been  con¬ 
verted  into  its  school  enrollment  equivalent.  Town  planners,  making 
the  following  assumptions  regarding  school  capacities,  have  esti¬ 
mated  Cheektowaga' s  future  school  needs  to  be  as  follows. 


Table  22  -  Future  School  Facility  Needs 


Grade 

School 

Sizes 

School  Needs 

K-5 

800  - 

1,000 

5  schools 

6,  7,  8 

700  - 

800 

3  schools 

9-12 

1,000  - 

1,200 

3  schools 

Future  enrollment  levels  are  expected  to  rise  by  more  than  4,500 
in  grades  K-5,  over  2,200  in  middle  schools  (grades  6,  7,  8)  and 
3,000  at  the  high  school  level.  Expansion  at  existing  school  sites 
should  absorb  up  to  one-half  of  this  increase  but  four  additional 
school  sites  will  be  needed.  There  are  no  schools  planned  within  the 
limits  of  the  project  area. 

Highways  -  Major  road  improvements  include  Borden  Road  to  improve 
the  traffic-carrying  ability  of  this  road  between  Broadway  on  the 
north  and  Clinton  Street.  Two  other  road  extensions  are  planned  to 
improve  north/south  traffic  flows  in  the  southeastern  portion  of 
town. 


Brentwood  Drive  will  be  extended  through  Losson  Road,  eventually 
meeting  Como  Park  Boulevard.  Towers  Boulevard  will  also  be  extended 
to  Losson  Road.  Both  extensions  currently  planned  will  become 
increasingly  necessary  as  this  area  develops  residentially . 
Brentwood's  extension  would  also  coincide  with  an  enlargement  in  its 
width  since  it  will  eventually  serve  as  a  residential  collector 
street.  Tower  Boulevard  would  also  function  as  a  residential  collec¬ 
tor  street. 

Growth  in  the  Gardenville  Industrial  Park  complex  may  require  an 
extension  of  its  access  road,  Industrial  Parkway,  possibly  across 
Slate  Bottom  Creek  to  Losson  Road.  This  highway  extension  has  two 
goals  in  mind;  first,  it  would  provide  an  industrial  collector  street 
and  stimulate  development  of  industrial  land  along  the  New  York 
Central  belt  line.  Second,  it  would  also  contribute  to  north/south 
traffic  flow  between  Union  Road  and  Transit  Road. 

Park  and  Recreation  Facilities  -  Existing  recreation  facilities 
currently  available  to  town  residents  are  presented  in  Plate  B4.  An 
analysis  of  land  use  reveals  that  Cheektowaga  has  only  250  acres 
including  playgrounds  on  school  property  which  are  suitable  for 
recreation  facilities  to  meet  the  present  needs  of  120,000  town 
residents . 
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Municipal  park  standards  recommended  by  recreation  planners  vary 
by  region.  Assuming  a  need  of  2.5  acres  per  1,000  population,  the 
anticipated  population  growth  in  Cheektowaga  would  require  an  addi¬ 
tional  150  acres  of  land  alone.  To  alleviate  this  problem,  four 
large  park  areas  have  been  designated  by  the  town  as  preferred  sites 
for  future  parks.  Park  areas  shown  in  Plate  B4  include  the  present 
town  park  on  Harlem  Road  which  serves  the  eastern  portion  of  the 
town.  Proposed  parks  for  other  areas  include  acquisition  of  the  old 
gravel  pit  and  quarry  to  serve  the  northern  portion  of  town;  a  park 
on  Rein  Road  for  the  eastern  and  Depew  area;  and  Losson  Road  park  now 
in  the  process  of  acquisition. 

Numerous  neighborhood  parks  are  also  expected  to  be  developed  in 
the  future.  Town  planners  have  indicated  that  nine  sites  are  planned 
for  acquisition  and  development.  Two-thirds  of  this  total  will  be 
located  in  the  southeastern  portion  of  town.  The  current  objective 
is  to  acquire  an  additional  1,250  acres  of  land  to  satisfy  even  the 
minimum  recreational  needs  of  all  town  residents.  The  potential  for 
successfully  implementing  these  recreation  standards  is  greater  in 
the  rapidly  growing  southeast  quadrant  of  town.  Table  23  includes 
data  on  existing  and  planned  recreation  facilities  in  the  town  of 
Cheektowaga. 

Municipal  Facilities  -  The  Town  Hall,  incinerator,  and  highway 
garage  are  currently  located  in  the  geographic  center  of  tom.  These 
facilities  will  need  to  be  expanded  in  the  future  as  population 
increases  to  about  180,000.  A  survey  of  future  space  requirements  by 
town  officials  indicates  that  an  additional  48  acres  will  be  needed 
to  house  town  services  and  expand  office  space  for  future  growth  in 
municipal  departments.  Acquisition  of  adjacent  lands  appears  to  be 
the  best  solution  and,  as  such,  should  not  impact  upon  future  land 
demand  in  the  flood  plain. 

Three  public  libraries  presently  serve  the  town.  Areas  serviced 
by  these  facilities  were  assumed  to  include  all  residential  areas 
located  within  one  mile  from  each  branch  library  site.  In  addition 
to  libraries  currently  sited  within  the  town  limits,  branch  library 
facilities  in  the  city  of  Buffalo  and  the  villages  of  Depew  and 
Williamsville  provide  supplemental  library  service  to  other  residen¬ 
tial  areas  of  the  town. 

Two  libraries  are  now  planned  which  will  increase  service  in  the 
eastern  and  southeastern  portions  of  Cheektowaga. 

No  future  municipal  facilities  are  expected  to  impact  directly  on 
vacant  land  now  available  within  the  project  area. 
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Fire  Protection  -  Cheektowaga  is  divided  into  12  fire  districts, 
two  district.  The  two  fire  protection  districts  do  not  own  any 
equipment  but  are  serviced  by  neighboring  fire  districts. 

According  to  fire  underwriters,  all  districts  have  a  "B"  fire 
insurance  rating  with  the  exception  of  Cleveland  Hill  ("A")  and 
Highview  ("C").  These  ratings  are  partially  determined  by  popula¬ 
tion,  proximity  to  fire  facilities  and  water  supply.  However,  water 
supply  is  usually  the  most  important  determinant  of  an  area's  fire 
insurance  rating. 

The  project  area  is  protected  by  two  fire  districts,  Bellevue 
Volunteer  Fire  Co.  and  Doyle  Fire  Department.  Existing  development 
or  future  growth  anticipated  to  occur  within  the  study  area  did  not 
appear  to  enjoy  a  greater  level  of  fire  protection  than  other  areas 
of  the  town  with  similar  "B"  fire  ratings. 

Table  23  -  Existing  and  Planned  Recreation  Facilities 
in  the  Town  of  Cheektowaga 


Type  of  Facility 

Name 

Acre 

Existing 

age 

Additions 

Development 

Period 

Municipal  Parks 

Cheektowaga  Town 

Park 

68 

- 

Losson  Road 

85 

- 

- 

Cayuga  Creek 

- 

100 

1973-1980 

Nob  Hill 

- 

10C 

1981-1990 

Town  Bird 

Sanctuary 

- 

70 

1981-1990 

Town  Lake  &  Park 

- 

135 

1981-1990 

Cayuga  Creek  Road 

- 

35 

1973-1980 

Cheektowaga 

— 

80 

1973-1980 

Open-Space  Corridors 

Cayuga  Creek 

- 

425(1) 

1973-1980 

Scajaquada  Creek 

120 

1973-1980 

SOURCE:  Erie  and  Niagara  County  Regional  Planning  Board. 
(1)  Only  partly  in  the  town  of  Cheektowaga. 
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Mining,  Sand,  and  Gravel  Deposits  -  An  extensive  quarrying  opera¬ 
tion  is  located  near  the  intersection  of  Indian  Road  and  Broadway. 

The  company  has  been  in  operation  since  the  early  1920's  mining  the 
Onondaga  Limestone  formation.  This  limestone  is  used  for  road 
construction  base  material  and  as  an  aggregate  in  Portland  Cement. 
Approximately  140  acres  are  controlled  by  this  mining  concern. 

Almost  48  of  these  acres  are  now  vacant  and,  if  actively  mined,  would 
provide  raw  materials  at  least  20  more  years.  This  firm  is  the 
largest  mining  operation  in  the  area. 

In  contrast  to  this  large  operation,  there  are  no  commercially 
viable  mineral  deposits  in  the  project  area. 

LABOR  FORCE 

Characteristics  -  The  Buffalo  Labor  Area  is  composed  of  Erie  and 
Niagara  counties.  This  labor  area  has  been  significantly  impacted 
upon  by  a  general  economic  recession  at  the  national  level  in  addi¬ 
tion  to  an  energy  crisis.  These  events  have  created  significant 
disruptive  influence  on  the  Buffalo  area  economy  over  the  last  few 
years.  The  greatest  impact  was  in  the  manufacturing  sector,  espe¬ 
cially  in  the  primary  metals  and  automobile-related  production 
activities.  As  a  result,  large  scale  layoffs  at  these  operations 
have  sharply  increased  the  number  of  unemployed  semi-skilled  and 
unskilled  workers. 

The  extreme  sensitivity  of  area  labor  within  the  durable  goods 
sector  to  national  economic  fluctuations  will  continue  to  produce 
cyclic  employment  prospects  for  skilled  and  semi-skilled  workers  in 
the  Buffalo  SMSA.  A  long-term  economic  downswing  at  the  national 
level  could  produce  a  prolonged  and  substantial  labor  surplus  in  the 
Buffalo  Metropolitan  Area.  If  these  unemployed  workers  with  highly 
saleable  skills  were  to  gravitate  towards  other  areas  of  the  country, 
as  traditional  economic  theory  indicates,  it  would  weaken  the  long¬ 
term  attractiveness  of  this  region  to  potential  future  employers. 

Population  patterns  also  influence  the  trends  affecting  the  labor 
force  in  the  area.  In  1970,  a  large  number  of  persons  living  in  the 
Buffalo  Metropolitan  Area  were  between  the  ages  of  10  and  19  and 
represented  19.7  percent  of  the  total  population.  The  median  age  of 
the  labor  force,  which  was  around  41  years  in  1970,  will  be  con¬ 
siderably  lowered  by  the  influx  of  these  younger  workers.  Their  lack 
of  experience,  relative  immobility  and  high  unemployment  rates, 
which  are  generally  characteristic  of  their  group,  will  have  con¬ 
siderable  impact  on  future  labor  force  characteristics  in  this  labor 
area. 

A  long-term  solution  to  the  labor  surplus  problem  is  the  ability 
to  create  and  retain  sufficient  jobs  to  hold  and  attract  people  in 
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this  area.  In  the  last  15  years  manufacturing  employment  declined 
while  growth  in  the  nonmanufacturing  sector  more  than  offset  losses 
sustained  in  the  factory  sector.  One  result  of  the  current  recession 
was  an  increase  in  the  rate  of  decline  in  manufacturing  jobs  while 
the  rate  of  growth  of  nonmanufacturing  jobs  ''as  slowed. 

The  Buffalo  Labor  Area  has  high  potential  as  a  labor  force 
exporter.  Also  lost  to  other  areas  may  be  workers  with  highly 
saleable  skills  and  those  employees  who  become  dissatisfied  with 
opportunities  provided  by  a  stable  or  declining  labor  area. 

Employment  trends  in  the  nonagricultural  sector  are  presented  in 
Table  24  which  provides  additional  insight  into  the  distribution  of 
this  area's  labor  force  among  the  various  standard  industrial 
classification  (SIC)  groups. 
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Table  24  -  Average  Nonagricultural  Wage  and  Salaried  Employment  -  Buffalo  Labor  Area 


n*oooNv©coococooo 

pssONcsNmNNfin 

rH  »H 

»  I  I  I  4  1114 


sOtANN9\Q04vO 


cs  ts  n  n  ^  n  ir» 
^  iri  oun  ^  h  n 
4*  I  14  4  4  4 


ONOnCM©n©\.«h<O00 
*h  CN  -H  *3 
I  I  ♦  I  I  I  I  4 


■a- 

v© 

m 

o 

oo 

in 

pH 

rH 

in 

m 

CO 

00 

vO 

CM 

o 

r*«. 

in 

00 

CO 

o 

H 

CM 

ON 

CO 

r* 

QO 

in 

m 

r**. 

ON 

CO 

CO 

CM 

<* 

m 

o 

o 

CO 

■a 

oo 

CN 

m 

m 

CN 

00 

On 

oo 

O 

>3 

CM 

On 

ON 

m 

O 

CN 

rH 

rH 

rH 

CM 

in 

rH 

rH 

rH 

CN 

o 

CM 

00 

00 

^H 

* 

?h 

"■ 

CO 

^H 

v© 

co 

Os 

co 

ON 

CO 

CN 

00 

CO 

'•  •• 

vO 

Os 

in 

o 

CN 

as 

vO 

m 

CO 

as 

00 

m 

v© 

• 

CO 

s 

• 

• 

• 

• 

s 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

r* 

^H 

on 

n* 

v© 

o 

CO 

CN 

•H 

r«* 

in 

rH 

o 

CO 

in 

oo 

pH 

vO 

m 

CN 

OS 

o 

r*» 

o 

CO 

O 

O' 

o 

m 

O 

co 

rH 

H 

H 

CN 

m 

H 

pH 

-3- 

H 

CO 

O 

CM 

00 

00 

ph 

vn 

rH 

CO 

o 

m 

co 

CO 

rH 

in 

-3- 

v© 

ON 

•4 

CN 

o 

CN 

CN 

vO 

n- 

in 

•  • 

•  • 

n* 

CO 

00 

•  • 

CO 

CO 

m 

*h 

O 

VO 

v£> 

CO 

H 

rH 

vO 

ph 

rH 

CO 

in 

00 

CM 

vO 

-4 

CO 

00 

Os 

Os 

*H 

o 

ON 

00 

m 

o 

CM 

rH 

H 

CN 

in 

rH 

rH 

CO 

rH 

CM 

O 

oo 

00 

H 

rH 

H 

CO 

pH 

00 

00 

CO 

in 

m 

v£> 

00 

o 

^H 

00 

VD 

V© 

V© 

m  <t 

CO 

o 

o 

on  m 

© 

ro 

r-* 

■ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

a 

• 

•  • 

• 

• 

• 

• 

•  • 

• 

• 

Os 

m 

CO 

v© 

00 

CM 

•H 

CN 

CM 

CO 

m  oo 

CM  v© 

Os 

On 

On 

^  ON  oo 

O 

rH 

00 

m 

o 

CN 

H 

•— 1 

rH 

CN 

m 

•— H 

•-H 

CM 

CN 

O  ~H 

00 

rH 

rH 

CO 

^H 

m 

vO 

CN 

v© 

rH 

CM 

m 

00 

v© 

CN 

oo 

n* 

in 

H 

v©  Ov 

n. 

ON 

co 

pH 

cO  «4 

co 

m 

n. 

00 

CO 

n- 

CO 

co 

CO 

m 

m 

m 

CM 

CO 

V© 

Os 

co  in 

co 

00 

Os 

CM 

CM  ON 

vO 

ON 

Os 

On 

v© 

»H 

CO 

pH 

»H 

»«H 

CM 

m 

H 

H 

CM 

p-H 

CO 

rH 

»-H 

—* 

CO 

H 

© 

w 

3  Vi 
3 

•H  3 

3  73 

3 

*3  •-< 
O  J= 

•3 

ft) 

3 

CO 

e 

O'  O 

3 

M  3 

3 

rH 

^H 

a  -H 

ft)  o 

rH 

CV-H 

•H 

60 

60 

3 

3  ^3 

60 

•  H 

rH 

rH 

H  00  to 
3  O  *3 
U  *H  o 
3  u  o 
W  3  60 
«-l  4J 
3  O  ft) 
O  3  rH 
•H  MH  .© 

U  3  3 
60  d  ^ 
(0  (0  3 

C  X  Q 
£ 


Cft  AJ  O  O  C 

pM  ft)  X  3  O 

3  0  ft)  0  -H 


►»  4J 
<0  0)  T3 
pM  0  ft) 
U  AJ 

>s  «d 
^  o 

ft)  3  *H 
C  0  U 
O  *iH  ,© 
W  ^  « 
to  ^  cm 


00  w  T3  ii 

73  05  x  V  3 

o  -u  a)  -h  a 

O  O  AJ  -M 
60  3  w© 

*3  *«  3 
ft)  O  60 

rH  V<  rH  *©  C 

^  a  a)  «h 

as  u  u  u 

)m  *3  3  ft)  C 

3  o  a  a-H 
73  O  ©-  CO  u 

C  fe  *<  pL4  CU 

o 

sc 


u 

3 

00  *3  00 

AJ  O  O  00 

U  60  Vi  *rJ  *3 


H  # 

mow 
a  u 
*fl'H  3 
B  T3 
a  a 
«— <  o 
<«  a 
v  u 

«  U 
S  XI  01 
«  X  X 
43  3  u 

a  ex  o 


60  C  • 

C  O  •  U 

•X  c  "H  «  4J 

M  O  «  DO) 

3'H  #  -H  *J 

u  u  u  «  (3 

y  o  v*  »  ®  «) 
a)  3  o  v  a)  S 

>m  ^  a  u  o  c 

3  u  <»  0)  C  **4  Vi 

a  (  3D  «  >  « 

«  B  <B  <8  B  W  > 

0  O  Vi  U  •*  0)  O 

B  O  H  H  h  #1  O 

£ 


*  Less  than  one  percent. 

SOURCE:  Annual  Manpower  Planning  Report,  Buffalo  Labor  Area,  New  York  State  Department  of  Labor,  1976 


The  area's  industrial  base  has  suffered  a  setback  over  the  last 
few  years  due  to  a  large  number  of  plant  closings.  Twelve  large 
industrial  operations  involving  a  total  of  2,200  employees  ceased 
operations  in  1974  alone.  Western  Electric,  a  large  manufacturing 
firm  in  the  town  of  Tonawanda,  announced  in  1975  that  their  opera¬ 
tions  in  the  Buffalo  area  would  be  phased  out  over  the  next  two 
years.  This  plant  had  previously  employed  2,000  employees  and  was 
one  of  17  large  employers  that  ceased  operations  in  the  area  in  1975. 

The  geographical  distribution  of  unemployment  within  the  Buffalo 
Labor  Area  is  presented  in  Table  25.  As  can  be  seen,  a  considerably 
different  unemployment  situation  exists  in  the  major  cities  relative 
to  the  suburbs. 

Table  25  -  Annual  Average  Unemployment  Statistics 
For  Selected  Area  -  1975 


Area 

:  Number  Unemployed 

Unemployment  Rate 

Buffalo  SMSA 

:  68,000 

11.9 

Erie  County 

:  54,700 

11.6 

The  large  number  of  suburban  residents  in  the  floodprone  areas  of 
Amherst  employed  in  white  collar  occupations  has  helped  to  keep  down 
their  unemployment  rate.  These  workers  have  not  yet  been  affected  as 
extensively  as  their  blue  collar  counterparts.  If  the  recessionary 
effects  filter  upward,  these  occupational  groups  will  feel  the  impact 
of  the  economic  downswing  to  a  greater  extent. 

The  short-term  outlook  for  labor  resources  in  this  area  is  not 
very  favorable.  This  prognosis  will  persist  until  monetary  and 
fiscal  pump-priming  revives  sales  and  production.  Gains  substantial 
enough  to  bring  joblessness  down  to  at  least  the  national  level  are 
not  anticipated. 

Availability  -  The  labor  force  of  Erie  and  Niagara  Counties  num¬ 
bered  approximately  535,514  in  1970.  This  figure  represents  about  57 
percent  of  the  population  sixteen  years  old  and  over  in  the  area. 
Table  26  presents  general  labor  force  participation  data  for  the  two 
county  area. 


Table  26  -  Labor  Force  Availability  for  Erie  and  Niagara  Counties 


Total 

Population 

1970 

Population 
16  yrs  and 
Older 

Total  Labor 
Force 

Percent  in 
Labor 
Force 

Number 

Employed 

Erie 

1,113,491 

774,750 

442,867 

57.2 

422,179 

Niagara 

235,720 

161,202 

92,647 

57.5 

87,610 

TOTAL 

1,349,211 

535,514 

57.2 

509,789 

SOURCE:  Business  Fact  Book,  Part  2,  1974  Edition,  New  York  State 
Department  of  Commerce 

Distribution  by  Skills  and  Occupation  -  Manufacturing  is  the 
largest  employer  of  resident  jobholders  in  the  area  as  a  whole  as 
well  as  in  each  individual  county.  The  strength  of  this  sector  has 
been  historically  enhanced  by  the  development  of  water  power  in  the 
Niagara  Frontier.  Nineteenth  century  manufacturers  developed  an 
extensive  industrial  base  along  the  Niagara  River  on  the  basis  of 
abundant  water  power.  Twentieth  century  industry  has  also  benefited 
by  an  abundant  supply  of  hydroelectric  power  generated  by  the  Robert 
Moses  Power  Project,  one  of  the  largest  water  powered  generating 
complexes  in  existence.  In  1970,  one-third  of  the  employed  residents 
in  the  two-county  area  held  manufacturing  jobs,  slightly  above 
Upstate's  31  percent  and  much  higher  than  the  24  percent  State 
average.  Niagara  County  had  the  highest  proportion  of  jobholders  in 
manufacturing  with  43  percent  of  its  employed  labor  force  dependent 
upon  the  industrial  sector  in  1970.  This  is  a  result  of  a  relatively 
high  ratio  of  nondurable  goods  production  centering  around  the 
manufacture  of  chemicals. 

Table  27  lists  the  occupations  of  employed  persons  by  county  in 
1970.  The  concentration  of  employment  in  heavy  industry,  such  as 
steel  and  automobile  production,  contributes  to  the  high  proportion 
of  operatives  and  craftsmen,  and  foreman  among  area  workers.  These 
two  groups  represent  the  first  and  third  largest  job  categories  in 
the  area. 

Although  manufacturing  is  the  major  economic  activity  in  the 
area,  the  service  industry  (business  and  repair,  personal,  pro¬ 
fessional  and  entertainment)  is  also  a  significant  employer. 
Approximately  25  percent  of  the  area's  working  residents  listed  some 
facet  of  the  service  industry  as  their  employer  in  1970. 
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Table  27  -  Labor  Force  Distribution  of  Employment  by  Occupation 


Erie 

County 

Niagara 

County 

Buffalo 

County 

Occupation 

Professional,  technical,  and 
kindred  workers 

64,530 

11,441 

75,971 

Managers  and  administrators, 
except  farm 

30,126 

5,655 

35,781 

Sales  workers 

33,912 

5,466 

39,378 

Clerical  and  kindred  workers 

76,430 

13,648 

90,078 

Craftsmen,  foremen,  and  kindred 
workers 

64,587 

14,191 

78,778 

Operatives,  except  transport 

61,065 

17,162 

78,227 

Transport  equipment  operatives 

15,993 

3,415 

19,408 

Laborers,  except  farm 

19,075 

4,080 

23,155 

Farmers  and  farm  managers 

1,142 

661 

1,803 

Farm  laborers  and  farm  foremen 

970 

550 

1,520 

Service  workers,  except  private 
household 

51,290 

10,864 

62,154 

Private  household  workers 

3,059 

477 

3,536 

Total  employed,  16  years  old  and  over 

422,179 

87,610 

509,789 

SOURCE:  New  York  State,  Volume  1,  Part  34,  Section  1,  1970  Census  of 
Population,  U.S.  Department  of  the  Census 
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The  wholesale  and  retail  trade  industry  was  the  second  largest 
employer  within  the  Buffalo  SMSA  in  1970.  The  conmercial  sector 
accounted  for  approximately  21  percent  of  all  area  jobholders  com¬ 
pared  with  19  percent  for  all  of  Upstate  New  York.  Activities  at 
the  Port  of  Buffalo,  a  high  level  of  tourism  in  Niagara  Falls,  and 
several  secondary  trade  centers  within  the  area  contributed  towards 
this  high  proportion  of  trade  employment. 

Training  -  Academic  and  vocational  training  available  to  existing 
and  future  labor  resources  within  the  Buffalo  SMSA  has  been  heavily 
influenced  by  the  labor  needs  of  the  manufacturing  sector.  Areas 
industry  has  a  strong  demand  for  technicians,  craftsmen  and 
operatives.  This  need  has  had  an  impact  on  the  median  number  of 
school  years  completed.  Since  formal  training  for  most  factory  occu¬ 
pations  often  terminates  upon  completion  of  high  school,  the  median 
level  of  education  in  1970  in  Erie  County  was  12.0  years,  slightly 
below  the  Upstate  average.  Only  30  percent  of  Erie  County's  resi¬ 
dents  finished  four  years  of  high  school  while  five  percent  received 
at  least  a  college  education. 

The  University  of  Buffalo  is  one  of  a  dozen  institutions  of 
higher  education  the  Buffalo  Metropolitan  Area.  This  University 
center  is  in  the  middle  of  an  expansion  program  which,  when 
completed,  will  provide  facilities  for  over  40,000  students.  The 
development  of  a  major  university  complex  and  expansion  of  programs 
offered  at  several  of  the  other  local  colleges  during  the  past  decade 
may  have  a  major  long-run  impact  on  the  educational  characteristics 
labor  force  in  the  area.  However,  unless  job  opportunities  become 
available  for  this  educated  sector  of  the  labor  force,  education  may 
become  a  leading  export  industry  in  this  region. 
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FLOOD  PLAIN  LAND  USE 


The  future  land  use  within  a  flood  plain  is  determined  by  a 
variety  of  factors  including  the  extent  of  existing  development, 
zoning,  availability  of  services,  the  quantity  and  quality  of  vacant 
lands  as  well  as  the  severity  and  frequency  of  flooding. 

The  flood  plain  within  the  project  area  is  primarily  residential 
in  nature.  Table  28  illustrates  the  acreage  within  the  100-year 
flood  outline  by  reach  and  zoning  type. 


Table  28  -  Land  Use  Within  the  100-Year  Flood  Outline 
( Acres) 


Reach  2 

Reach  3 

Reach  W-l 

Total 

Residential 

55 

20 

21 

96 

Commercial 

20 

30 

10 

60 

Industrial 

- 

- 

- 

- 

Total 

75 

50 

31 

156 

Reach  2  is  a  combination  of  residential  units  and  a  few  small 
commercial  units.  The  residential  units  are  of  varied  values.  A 
sanitary  sewage  pumping  station  in  located  adjacent  to  the  creek  on 
the  right  bank.  The  only  vacancy  in  this  reach  is  a  commercially 
zoned  parcel  located  at  William  Street  and  Cayuga  Creek  Road.  The 
adjacent  lots  have  been  recently  developed  with  insurance  and 
medical/dental  office  buildings.  The  existing  flood  hazard  was 
recognized  by  the  office  builders  in  that  the  first  floor  elevations 
are  above  the  1937  flood  levels  and  land  adjacent  to  the  creek  is 
used  for  parking. 

The  land  use  in  Reach  3  is  similar  to  Reach  2  with  the  exception 
of  a  privately  owned  recreation  area  located  adjacent  to  the  creek 
upstream  of  the  Union  Road  Bridge.  Vacant  land  in  this  reach  con¬ 
sists  of  two  lots  located  at  the  intersection  of  Union  Road  and 
William  Street.  The  parcel  closest  to  the  intersection  is  zoned 
light  industrial  and  the  other  parcel  is  zoned  commercial.  The  two 
lots  have  an  area  of  5.5  acres. 

Reach  W-l  is  the  Williamstowne  Apartment  complex  and  recreation 
center. 
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Table  29  provides  information  on  the  number  of  units  affected  by 
the  1959  and  standard  project  flood  by  reach  at  October  1974  condi¬ 
tions  of  development. 


Table  29  -  Units  Affected  by  the  1959  Flood 
and  Standard  Project  Flood 


1959  Flood 

Standard 

Project  Flood 

Reach 

Residential 

Commercial 

Public 

Residential 

Commercial 

Public 

2 

24 

10 

1 

184 

12 

2 

3 

12 

9 

0 

15 

13 

- 

W-l 

11 

_0 

0 

33 

_1 

- 

Total 

67 

19 

1 

232 

25 

2 

All  vacant  acreage  within  the  100-year  flood  outline  was  assumed 
to  be  completely  developed  by  the  base  year  of  the  project. 

Therefore,  no  benefits  from  future  development  accrue  to  the  proposed 
project.  This  is  due  to  the  incorporation  of  certain  criteria  for 
flood  plain  development  into  the  town's  overall  zoning  regulations. 
Future  development  in  the  flood  plain  must  now  meet  certain  minimum 
requirements  which  were  adopted  27  December  1969.  The  purpose  of  the 
zoning  regulations  is  to  prevent  encroachments  into  the  flood  plain 
which  may  result  in  increased  flood  heights  and  damages.  The  land 
subject  to  these  development  criteria  in  the  area  of  Cayuga  Creek  is 
considered  to  be  that  acreage  inundated  by  the  1937  flood  level. 
Permitted  land  uses  in  these  areas  fall  within  two  groups. 

a.  Open  Uses 

(1)  raising  of  agricultural  crops 

(2)  roads,  railroads,  electric,  and  other  utility  transmission 
lines 

(3)  open-type  public  or  private  recreation  facilities 

(4)  temporary  or  transient  uses  such  as  carnival,  circus  or 
other  amusement  enterprises 

(5)  storage  for  equipment/material  not  subject  to  movement  by 
flood  waters 
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b>  Buildings  -  no  building  permit  shall  be  issued  within  the 
area  designated  as  "Flood  Plain  Zone"  unless  approved  by  the  Town 
Engineer  who  shall  be  guided  by  the  following  standards: 

(1)  all  structures  shall  be  designed  and  placed  on  the  lot  so 
as  to  offer  minimum  obstruction  to  the  flow  of  water 

(2)  all  structures  permitted  shall  be  firmly  anchored 

(3)  all  structures  permitted  should  be  constructed  so  as  to 
offer  minimum  obstruction  to  the  flow  of  water 

This  vacant  acreage  was  assumed  to  develop  between  1975  and  1980 
based  upon  future  growth  patterns  expected  to  occur  within  the  town. 
Future  development  will  not  benefit  significantly  by  the  proposed 
levee  since  all  future  first  floor  elevations  must  be  at  or  above  the 
1937  flood  level. 
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BENEFITS  OF  THE  PROPOSED  PLAN 


The  benefits  attributable  to  the  proposed  flood  control  project 
are  based  on  the  reduction  in  flood  inundation  damages  resulting  from 
discharges  in  excess  of  channel  capacity,  the  reduction  in  damages  to 
the  future  stock  of  residential  contents,  and  from  the  use  of 
unemployed  or  underemployed  labor  resources  in  project  construction. 
Reduced  flood  inundation  damage  and  related  costs  contribute  to 
national  economic  development.  The  net  productivity  of  flood  plain 
resources  can  be  increased  by  either  an  increase  in  the  output  of 
goods  and  services  or  a  reduction  in  the  costs  associated  with  the 
utilization  of  floodprone  lands.  Since  no  future  development  is  con¬ 
templated  within  the  project  area,  1980  flood  damages  and  benefits 
are  those  for  existing  conditions. 

DAMAGES  UNDER  EXISTING  CONDITIONS 

Damage  Survey  -  A  detailed  damages  survey  was  conducted  by  the 
Buffalo  District  during  June  1960.  The  damage  survey  was  updated  in 
October  1974  to  reflect  current  conditions.  The  results  of  the  1974 
damage  survey  were  used  as  the  basis  for  determining  average  annual 
flood  damages  from  estimated  future  flood  occurrences  and  benefits 
that  would  result  from  the  considered  plan  of  improvement. 

Reach  Limits  -  The  project  was  divided  into  Reach  2  and  Reach  3 
on  Cayuga  Creek  and  Reach  W-l  on  Williamstowne  Brook.  The  reach 
limits  were  developed  to  insure  that  areas  within  each  reach  exhi¬ 
bited  common  hydrological  characteristics.  The  location  of  each 
reach,  the  index  point,  and  initial  damage  stage  are  presented  in 
Table  30  and  Plate  B-5. 

Table  30  -  Damage  Reaches 


Reach 

Index  Point 

Initial  :  Recurrence 
Damaging: Interval  In 
Elevation:  Years 

Description  of 
Reach 

2 

1,000  feet  downstream 
from  Union  Road  Bridge 

603.0 

10 

2,600  feet  to 
1,000  feet  down¬ 
stream  from 

Union  Road  Bridge 

3 

400  feet  upstream  from 
Union  Road  Bridge 

605.0 

2 

1,000  feet  down¬ 
stream  to  1,300 
feet  upstream 
from  Union  Road 
Bridge 

W-l 

At  Recreation  Center  on 
Williamstowne  Brook 

600.2 

2 

William  Street 
upstream  to 

Union  Road 

B49 


METHODOLOGY 


Residential  -  The  value,  type  of  structure,  and  first  floor  ele¬ 
vation  of  each  affected  unit  was  established  from  field  inspection. 
The  value  of  household  contents  was  determined  based  on  structural 
value.  The  estimates  of  structural  and  content  value  considered  the 
location  of  each  unit  relative  to  the  neighborhood  in  terms  of  proxi¬ 
mity  to  commercial  development,  schools  and  churches,  general 
appearance  of  the  structure,  and  the  nature  and  extent  of  landscaping 
and  other  improvements. 

Damages  were  estimated  at  various  flood  depths  based  on  depth- 
percent  damage  relationships.  The  initial  damage  elevation  was 
defined  as  the  flood  height  at  which  water  entered  the  unit's  lowest 
opening.  Damages  to  the  units  were  based  on  cost  of  repair,  the 
depreciated  value  or  cost  of  replacement  in  kind. 

Commercial  -  All  commercial  damage  estimates  are  based  on  per¬ 
sonal  interviews  and  include  estimated  damages  to  machinery  and 
inventory,  lost  wages,  damage,  and  anticipated  cleanup  costs.  During 
’•V  interviews  with  owners  and/or  managers  of  commercial  units  field 
personnel  documented  the  overall  condition  of  the  building  and  equip¬ 
ment  as  well  as  the  type  and  value  of  inventory. 

Public  and  Other  -  The  estimated  damages  to  public  facilities 
such  as  buildings,  roads,  bridges,  and  utilities  were  determined  by 
calculated  flood  depths  and  field  observations.  It  was  assumed  that 
bridges  over  Cayuga  Creek  would  be  destroyed  if  the  flood  elevation 
exceeded  the  low  roadway  elevation  by  two  or  more  feet.  Detour  costs 
were  based  on  traffic  counts,  variable  costs  of  automobile  and  truck 
operatios,  and  a  cost  of  driver  time  for  commercial  truck  operators. 

A  cost  of  $2.00  per  hour  was  taken  as  an  inconvenience  cost  for  pri¬ 
vate  automobiles.  Emergency  operations  and  cleanup  cost  incurred  by 
local,  State,  and  Federal  agencies  were  estimated  based  upon  physical 
characteristics  of  the  flooding  (e.g.,  flood  depths  and  durations), 
the  flood  emergency  activities  of  the  affected  area,  and  field  obser¬ 
vations  . 

AVERAGE  ANNUAL  DAMAGES 

The  average  annual  damages  were  developed  based  on  stage- 
frequency  relationships  and  stage-damage  information.  The  stage- 
damage  curves,  given  in  October  1977  price  levels,  are  illustrated  on 
Plates  B6-B8.  For  purposes  of  computation,  the  intermediate  regional 
flood  was  assigned  a  frequency  of  once  per  100  years.  The  average 
annual  damages  are  the  expected  value  of  flood  damages  for  any  year. 
The  average  annual  flood  inundation  damages,  1974  conditions  of 
development,  by  reach  and  activity,  updated  to  current  price  levels 
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(April  1979),  are  presented  in  Table  31  and  are  adjusted  to  1980  con¬ 
ditions  of  development  exhibited  in  Table  32.  Since  future  develop¬ 
ment  is  not  expected  in  the  project  area,  1980  damages  represent 
existing  conditions  with  rise  in  content  value. 


Table  31  -  Estimated  Average  Annual  Damages,  Existing 
Conditions,  April  1979  Price  Levels  and 
Conditions  of  Development  as  of  1974 


Reach 

Commercial 

Public  and  Other 

Other 

$ 

$ 

$ 

$ 

2 

11,790 

5,870 

1,230 

18,890 

3 

5,840 

32,680 

4,350 

42,870 

W-l 

31,780 

0 

0 

31,780 

Total 

49,410 

38,550 

5,580 

93,540 

Table  32  -  Average  Annual  Flood  Inundation  Damages  Under 
Existing  Conditions,  April  1979  Price  Levels 
and  1980  Conditions  of  Development!./ 


Reach 

Residential 

Commercial 

Public  and  Other 

Other 

$ 

$ 

$ 

$ 

2 

12,920 

5,870 

1,230 

20,020 

3 

6,460 

32,680 

4,350 

43,490 

W-l 

35,110 

- 

- 

Total 

38,550 

5,580 

98,620 

}J  Though  the  flood  plain  is  completely  developed,  a  rise  in  residen- 
tial  content  damage  is  expected  resulting  from  a  rise  in  per 
capita  income  of  flood  plain  residents. 


BENEFITS 

Flood  Inundation  Reduction  -  The  flood  inundation  reduction  bene¬ 
fit  is  the  difference  between  the  expected  value  of  damages  with  and 
without  the  proposed  improvement. 

The  proposed  plan  of  improvement  detailed  in  Appendices  A  and  C 
and  discussed  in  the  main  report  calls  for  the  construction  of  a 


t 


levee  upstream  of  Union  Road.  The  average  annual  damages  under 
existing  conditions  and  with  the  improvements  are  presented  in  Table 

33.  The  levee,  providing  100-year  protection,  would  reduce  average 
annual  flood  inundation  damages  by  $82,200  under  1980  conditions  of 
development . 

Affluence  Benefits  -  The  affluence  benefit  is  a  measure  of  the 
increased  average  annual  residential  flood  inundation  damages  result¬ 
ing  from  the  effect  of  rising  per  capita  income  on  the  value  of  resi¬ 
dential  real  property  and  contents  in  constant  dollars.  It  is 
assumed  that  the  value  of  the  stock  of  residential  contents  will  rise 
in  direct  relationship  to  the  rate  of  growth  in  per  capita  income. 

Under  current  guidelines,  the  rise  in  content  value  is  limited  such 

that  the  content  value  cannot  exceed  75  percent  of  the  residential 
structure' 8  value.  OBERS  1972  Series  E  Income  Projections  for  the 
Buffalo  SMSA  were  utilized  to  project  residential  content  value.  The 

limit  was  reached  in  the  24th  year  of  project  life,  2004,  after  which 

the  value  of  residential  contents  remained  constant.  The  increase  in 
content  value  was  discounted  to  the  project  base  year  and  transformed 
to  a  ratio  expressing  the  effect  on  residential  damages.  The  effect 
is  to  increase  the  expected  damages  under  existing  and  improved  con¬ 
ditions  during  the  project  life,  as  shown  in  Table  34,  Flood 
Inundation  Damages  and  Benefits  by  Decade.  Expected  residential 
flood  inundation  reduction  benefits  are  projected  to  rise  from 
$36,270  in  1980  to  $52,450  in  year  2004.  The  average  annual  equiva¬ 
lent  of  this  rise  or  $7,820  is  the  affluence  factor  benefit.  The 
average  annual  flood  inundation  benefit  with  affluence  is  $82,200 
with  the  construction  of  a  levee.  The  decadal  level  of  expected 
flood  inundation  damages  and  benefits  is  presented  in  Tables  33  and 

34. 


Area  Redevelopment  Benefits  -  Area  redevelopment  benefits  pre¬ 
sented  in  Table  35  are  based  upon  utilization  of  unemployed  or 
underemployed  labor  resources  in  the  construction  and  installation  of 
a  Federal  construction  project.  The  benefit  is  a  quantification  of 
the  project's  beneficial  impact  on  these  labor  resources.  Under 
current  guidance,  this  benefit  is  applicable  in  areas  classified  by 
the  U.S.  Department  of  Labor  as  having  substantial  or  persistent 
unemployment . 

The  Buffalo  SMSA  is  a  qualified  area  under  current  guidelines. 

The  unemployment  rate  in  Erie  County  in  April  1979  was  6.7  percent. 
During  April  1979,  3,516  contract  construction  workers  were  drawing 
unemployment  insurance  within  Erie  County,  and  4,427  of  the  same  sec¬ 
tor  were  drawing  unemployment  insurance  in  the  Buffalo  SMSA.  The 
number  receiving  benefits  underestimates  actual  unemployment  since  it 
does  not  include  workers  who  have  exhausted  benefits  or  who  are 
ineligible  as  well  as  the  number  of  underemployed  construction 
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workers.  Total  unemployment  for  April  1979  was  31,300  and  37,900  for 
Erie  County  and  the  Buffalo  SMSA,  respectively.  A  little  better  than 
half  of  total  unemployment  in  April  1979  was  receiving  unemployment 
insurance  in  Erie  County. 

Labor  costs  for  the  levee  construction  were  estimated  at  40  per¬ 
cent  of  construction  cost  and  contingencies  based  upon  similar 
construction  projects  in  the  District.  Labor  skills  needed  are 
expected  to  be  concentrated  in  the  skilled  trades.  Heavy  equipment 
operators  and  related  skills  are  anticipated  to  comprise  most  of  the 
skilled  labor  component. 

Total  wages  paid  to  local  labor  resources  were  estimated  to  be 
90  percent  of  the  total  labor  component,  due  to  the  limited  scale  of 
the  proposed  project.  Locally  unemployed  or  underemployed  labor 
resources  were  assumed  to  receive  20  percent  of  all  wages  paid  to 
local  labor.  This  amount  was  then  amortized  over  the  project  life. 
The  average  annual  area  redevelopment  benefit  of  $3,200  is  shown  in 
Table  36. 


Table  35  -  Area  Redevelopment  Benefits 


Construction 

Cost 

Labor  Cost 

Wage  to  Local 
Labor 

Wages  to 
Unemployed 
or  Under- 
Employed 
Labor 

Benefit 

.4  x  Col.  1 

.9  x  Col.  2 

.2  x  Col.  3 

.06884  x  Col.  4 

Col.  1 

Col.  2 

Col.  3 

Col.  4 

Col.  5 

$650,100 

$260,000 

$234,000 

$46,800 

$3,200 

Total  Benefits  -  The  total  benefits  associated  with  the  proposed 
project  are  $85,400  and  are  detailed  below: 


Table  36  -  Total  Average  Annual  Benefits 


5 

Existing  Conditions 

Flood  Inundation  Reduction 

74,400 

Area  Redevelopment 

3,200 

Total  Existing  Conditions 

77,600 

Future  Conditions 

Affluence 

7,800 

Total  Average  Annual  Benefits 

85,400 
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PROJECT  COSTS 


The  costs  and  annual  charges  for  the  proposed  plan  of  improve¬ 
ments  are  presented  in  Table  37.  The  annual  charges  are  based  on  a 
6-7/8  percent  project  interest  rate  and  an  economic  life  of  100 
years.  Total  project  annual  charges  are  $72,900,  of  which  $61,700 
are  Federal  and  $11,200  non-Federal. 
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Table  37  -  Cayuga  Creek,  100-Year  Protection,  Detailed  Project 
Firat  Coats  -  6-7/8  Percent,  100-Year  Project  Life 


Item 

Ouantit; 

Unit 

Coat 

LANDS  AND  DAMAGES 

Lands 

$ 

Permanent  easement 

9.0  acres 

3,200 

Temporary  easement 

3.0  acres 

400 

Contingenc iea 

LS 

Total  lands  and  damages 

RELOCATIONS 

Structures 

5 

5,500 

Contingencies 

Total  relocations 

LS 

CHANNELS 

Care  of  water 

LS 

Clearing  and  grubbing 
Erosion  protection  material 

2.5  acres 

2,700 

27"  riprap 

3,260  CY 

34.35 

8"  bedding 

1,390  CY 

27.45 

Excavation  -  unclassified 

4,420  CY 

3.55 

Precast  concrete  toe 

1,000  LF 

5.80 

Fertiliser,  seed  mulch 

2.0  acres 

1,350 

Contingencies 

Total  channels 

LEVEES  AND  FLOODWALLS 

LS 

Care  of  water 

LS 

Compacted  fill 

9,350  CY 

3.95 

Concrete,  T-wall 

825  CY 

225 

Concrete,  trensverae  wall 
Culvert  with  flap  gate  and 

540  CY 

75 

gate  valve 

1-24  IN 

LS 

Culvert  with  flap  gate 

1-18  IN 

LS 

Riprap  and  bedidng 

400  SY 

27.00 

Fertiliser,  seed  and  mulch 

1  acre 

1,350 

Inspection  trench 

1,050  CY 

2.55 

Stripping 

1,950  CY 

4.40 

Structural  backfill 

2,650  CY 

3.95 

Structural  excavation 

7,600  CY 

2.55 

Anchorage 

400  LF 

3.50 

Contingencies 

Total  levees  and  floodwalls 

LS 

ENGINEERING  AND  DESIGN 

LS 

SUPERVISION  6  ADMINISTRATION 

TOTAL  PROJECT  COST 

ANNUAL  CHARGES 

Interest  JL/ 

Amortisation  1/ 

Maintenance  U 

Total  Annual  Charges 

LS 

Amount 


Federal :Mon-Fedaral 

I 


11,500 

6,750 

111,980 

38,160 

15,690 

5,800 

2,700 

38,420 


231,000 


22.500 
36,930 

185,630 

40.500 

5,600 

3,300 

1,350 

1,350 

2,680 

8,580 

10,470 

19,380 

1,400 

69,880 


419,000 

143,540 


99,460 


28,800 

1,200 

6,000 

TOW 


27,500 

5,500 

*3,000 


893,000 

69,000 

61,400 

4,700 

66,100 

100 

- 

100 

200 

6,500 

6.700 

61,700 

11,200 

72,900 

1/ 

2/ 

T/ 


6-7/8  percent. 

Amortisation  at  6-7/8  percent  for  a  100-year  project  life. 
Mon-Federal  maintenance  estimated  at  one  percent  of  conetruction 
costa  excluding  lands  and  relocations.  Federal  maintenance  costa 
are  for  inspection. 
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ECONOMIC  EFFICIENCY 


Four  measures  of  economic  efficiency  were  developed  for  the  pro¬ 
posed  plan  of  improvement.  They  are:  The  B/C  ratio,  net  discounted 
benefits,  the  payback  period,  and  the  internal  rate  of  return  as 
shown  in  Table  38. 

Table  38  -  Economic  Efficiency  of  the  Proposed  Plan 


:Undis- 

rcounted 

Benefit  Cost  Ratio 

Net  Discounted  Benefits  :Pay  Back 

Internal  Rate 

at  6-7/8  Percent 

at  6-7/8  Percent  :  Period 

of  Return 

1.17  to  1 

$  : 

181,200  : 13  Years 

7-13/16 

The  B/C  ratio  is  the  ratio  of  average  annual  benefits  to  average 
annual  costs  evaluated  at  the  project  interest  rate  of  6-7/8  percent. 
A  B/C  ratio  greater  than  unity  indicates  that  the  project  yield  net 
economic  benefits.  The  B/C  ratio  for  the  plan  of  improvement  is 
1.17  to  1. 

Net  discounted  benefits  are  the  present  value  of  benefits  in 
excess  of  the  sum  of  the  project  costs  plus  future  operations  and 
maintenance  discounted  at  the  project  interest  rate.  Net  discounted 
benefits  measure  the  present  value  of  the  project  beneficial  effect 
over  the  planning  period.  Net  discounted  benefits  are  $181,200. 

The  projects  pay  back  period  is  13  years.  Over  the  13-year 
period  the  expected  sum  of  undiscounted  annual  benefits  is  equal  to 
the  project  costs  including  annual  maintenance. 

The  internal  rate  of  return  indicates  the  rate  of  return  on 
investment  resulting  from  project  implementation.  The  internal 
interest  rate  of  7-13/16  percent  is  that  rate  at  which  the  net 
discounted  benefits  are  zero  and  the  B/C  ratio  1  to  1. 

OTHER  ALTERNATIVES  CONSIDERED 

Structural  -  In  order  to  assure  that  the  level  of  protection  pro¬ 
vided  by  the  proposed  project  is  at  the  optimal  level,  a  sensitivity 
analysis  was  performed.  The  analysis  tested  the  degree  of  protection 
provided  by  various  heights  of  the  levee  system  as  they  compared  to 
their  respective  costs.  In  addition  to  the  100-year  protection,  50- 
year  and  200-year  protection  alternatives  were  analyzed. 
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Levees  providing  50-year,  100-year,  and  200-year  protection  would 
reduce  average  annual  flood  inundation  damages  by  $22,700,  $82,200, 
and  $88,800  respectively  under  1980  conditions  of  development.  The 
economic  summary  of  the  various  protection  plans  is  presented  in 
Table  39. 

Nonstructural  -  Preliminary  investigation  of  alternative  flood 
damage  protection  plans  (see  Table  9  of  main  report)  indicates  that 
in  addition  to  local  structural  protection  measures,  nonstructural 
floodproofing  as  an  alternative  should  be  investigated  in  greater 
detail.  A  nonstructural  plan  of  improvement  was  evaluated  based  upon 
a  design  elevation  associated  with  the  intermediate  regional  flood 
event.  This  elevation  was  derived  using  stage-frequency  rela¬ 
tionships  for  existing  conditions  in  each  reach.  Field  survey  infor¬ 
mation  on  the  type,  value,  and  first  floor  elevation  of  each  affected 
unit  was  reviewed  to  determine  those  units  which  might  be  best  suited 
as  candidates  for  floodproofing  measures. 

Residential  protection  consists  primarily  of  the  installation  of 
sewer  line  gate  valves,  sump  pumps,  and  temporary  and  permanent 
closures  for  basement  or  foundation  openings,  bracing  foundations, 
and  raising  certain  structures.  The  apartment  building  in  Reach  W-l 
would  require  a  small  floodwall  around  its  periphery.  The  improve¬ 
ments  were  assumed  to  be  in  place  and  the  depth-percent-damage  curves 
were  adjusted  for  a  range  of  flood  elevations  for  which  these 
barriers  might  be  considered  effective.  Commercial  units  would  be 
floodproofed  by  construction  of  ring-levels  or  floodwalls  to  the 
established  design  elevation,  or  raised  above  the  1RF  elevation. 
Changes  in  the  public  and  other  sector  damages  were  not  considered  in 
the  nonstructural  elevation.  It  is  very  likely  that  these  damages 
would  rise,  since  many  more  flood  plain  occupants  would  remain  within 
their  residences  only  to  realize  that  their  evacuation  would  be 
required  if  the  design  capacity  of  their  protection  were  equaled  or 
exceeded. 

Calculations  of  expected  benefits  of  the  nonstructural  plan  was 
based  initially  assuming  an  ideal  level  of  operational  efficiency 
under  improved  conditions.  Engineering  design  limitations  of  the 
floodproofing  alternative  at  the  project  site  prevents  the  likelihood 
of  100  percent  efficiency.  Because  leakage,  seepage,  and  malfunction 
of  structures,  pumps,  and  closures  will  cause  a  substantial  residual 
damage  following  flood  events,  it  was  determined  that  the  operational 
efficiency  of  the  nonstructural  plan  would  more  likely  result  in  50 
to  75  percent  effectiveness.  For  benefit  evaluation  purposes,  the 
assumption  of  75  percent  effectiveness  was  used.  The  first  cost  and 
annual  charges  for  the  nonstructural  plan  are  given  in  Table  40A  and 
40B.  Total  project  annual  charges  are  $63,800,  of  which  $43,700  are 
Federal  and  $20,100  are  non-Federal.  The  economic  summary  of  the 
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nonstructural  alternative,  using  50,  75,  and  100  percent  effec¬ 
tiveness,  are  presented  in  Table  41.  Assuming  75  percent  effec¬ 
tiveness,  the  benefit-cost  ratio  is  .86  to  1;  net  average  annual 
benefits  are  $-9,200. 

Table  39  -  Summary  of  Levels  of  Protection  Considered 


Level  of  Protection 


50-Year 

100-Year 

200-Year 

$ 

$ 

$ 

Average  Annual  Inundation 
Reduction  Benefit 

72,700 

82,200 

88,800 

Area  Redevelopment  Benefit 

2,900 

3,200 

7,100 

Total  Average  Annual  Benefit 

75,600 

85,400 

95,900 

Average  Annual  Cost  (6-7/8%) 

66,300 

72,900 

149,800 

Net  Average  Annual  Benefits 

9,300 

12,500 

53,900 

Benefit  Cost  Ratio 

1.14 

1.17 

.64 

The  100-year  plan  maximizes  Che  average  annual  net  benefits  and  has 
the  greatest  benefit-cost  ratio.  The  structural  alternative  pro¬ 
viding  100-year  level  of  protection  is  the  best  plan  in  terms  of  eco¬ 
nomic  efficiency. 
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Table  40A  -  Cayuga  Creek,  Nonatructural  Plan  First  Coats 


Total 

Item 

No. 

Unit 

Cost 

Z 

Federal 

Z 

Non-Federal 

$ 

$ 

$ 

Flood  Shields 

84 

Ea 

317 

80 

21,300 

20 

5,300 

Sewer  Gate  Valves 

58 

Ea 

264 

100 

15,300 

0 

- 

Underpinning 

23 

Ea 

1,443 

80 

26,600 

20 

6,600 

Brace  &  Load 
Structure 

4 

Ea 

1,450 

80 

4,600 

20 

1,200 

Extend  Foundation 

4 

Ea 

2,275 

80 

7,300 

20 

1,800 

Reconstruct  Stairs 
&  Landscape 

4 

Ea 

1,775 

80 

5,700 

20 

1,400 

Rearrange  Damageable 
Property 

27 

Ea 

263 

80 

5,700 

20 

1,400 

Rain  Gauge 

2 

Ea 

7,200 

80 

11,500 

20 

2,900 

Computer  &  Base 
Station 

1 

L.S. 

9,600 

80 

7,700 

20 

1,900 

Floodwall 

3,600 

L.F. 

4,740 

80 

136,600 

20 

34,200 

Levee 

4,800 

L.F. 

2,635 

80 

101,200 

20 

25,300 

Sump  Pump 

19 

Ea 

895 

0 

- 

100 

Generator 

19 

Ea 

421 

0 

- 

100 

Raise  Recreation 
Building 

1 

L.S. 

71,600 

80 

57,300 

20 

14.300 

Subtotal 
Contingencies 
(+  25Z) 

Subtotal 

w/Contlngencles 

400,800 

100,200 

501,000 

121,300 

30.300 

151,600 

Engineering  &  Design 
(±  1520 

Supervision  & 

Admlnlstr.  (+  10Z) 

75,200 

50.100 

22,700 

15.200 

Total  First  Cost 

77 

626,300 

23 

189,500 

Table  40B  -  Cayuga  Creek  -  Nonstructural  Plan 

Annual  Charges,  100-Year  Project  Life, 
6-7/8  Percent 


Federal 

Non-Federal 

Total 

$ 

$ 

$ 

Annual  Charges 

Interest  U 

43,100 

13,000 

56,100 

Amortization  2J 

100 

- 

100 

Replacements  2/ 

500 

1,500 

2,000 

Maintenance  A / 

- 

5,600 

5,600 

Total  Annual  Charges 

43,700 

20,100 

63,800 

If  .06875 

2/  Amortization  at  6-7/8  percent  for  100-year  project  life. 

3/  Periodic  replacements  for  sump  pumps  (10  years),  flood  shields  (33 
years,  generators  (25  years),  gate  valves  (50  years),  forecast  sta¬ 
tion  (25  years)  given  as  average  annual  values.  Discounted  at  6-7/8 
percent. 

4/  Maintenance  cost  assumed  to  be  10  percent  of  average  annual  first 
cost. 
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Table  41  -  Cayuga  Creek,  Nonet rue tural  Plan,  Si 
Annual  Benefits  and  Costs 


ry  of 


Percentage  Effectiveness 


50 

75 

100 

Inundation  Reduction  Benefit 

Existing 

30,850 

46,300 

61,700 

Future 

3,400 

6,800 

Subtotal 

34,250 

i  < 

51,400 

68,500 

Area  Redevelopment  Benefit 

3.200 

3,200 

3,200 

Total  Average  Annual  Benefit 

37,450 

54,600 

71,700 

Total  Average  Annual  Cost 

63,800 

63,800 

63,800 

Net  Average  Annual  Benefit 

-26,350 

-9,200 

7,900 

Benefit  Cost  Ratio 

.59  to  1 

.86  to  1 

1.12  to  1 

Standard  Project  Flood  (SPF)  -  Investigation  has  found  that 
providing  flood  damage  protection  for  the  Standard  Project  Flood  in 
this  area  is  not  economically  justified.  A  SPF  level  of  protection 
would  require,  as  a  minimum,  a  $35  million  dollar  reservoir  at 
Cowlesville  or  Bennington,  New  York,  as  well  as  extensive  channel  and 
floodwall  or  levee  work  downstream.  The  average  annual  damages  pre¬ 
vented  does  not  warrant  a  project  of  this  magnitude. 

Occurrence  of  the  SPF,  with  and  without  the  selected  project, 
would  result  in  a  catastrophe  of  major  proportions  to  the  people  of 
the  considered  project  area.  Flood  depths  up  to  eight  feet  would  be 
accompanied  by  average  channel  and  overbank  velocities  of  about  15 
and  5  feet  per  second,  respectively,  with  a  maximum  rate  of  rise  of 
approximately  one  foot  per  hour.  The  SPF  would  remain  above  bankfull 
stage  for  approximately  30  hours.  Presently  there  are  specific  flood 
warning  and  forecasting  services  for  the  Cayuga  Creek  Basin,  since 
this  area  is  well  within  the  effective  range  of  the  Weather 
Surveillance  Radar  operating  continuously  at  the  U.S.  Weather  Bureau, 
Buffalo  Airport  Station.  This  equipment  provides  for  the  early 
detection  and  plotting  of  heavy  precipitation  and  makes  possible 
immediate  radio  and  television  broadcasts  of  information  concerning 
the  predicted  path  and  amount  of  rainfall  from  a  particular  storm. 
However,  the  reliable  warning  time  is  not  greater  than  12  hours. 

Plate  2  of  the  main  report  shows  the  Standard  Project  Flood  Outline. 

A  flood  of  SPF  magnitude  would  inundate  approximately  210  acres 
in  the  project  area.  The  number  and  type  of  units  affected  from  an 
occurrence  of  the  SPF  are  shown  in  Table  42.  The  estimated  damages 
that  would  be  incurred  from  the  occurrence  of  the  SPF  for  base  year 
conditions  of  development,  by  activity,  are  shown  in  Table  43. 


Table  42  -  Approximate  Number  of  Units  Affected  from  the 
Occurrence  of  the  Standard  Project  Flood, 
October  1974  Conditions  of  Development 


Reach 

Units  Affected 

Public 

2 

184 

12 

2 

3 

15 

13 

0 

W-l 

33 

_0 

0 

Total 

232 

25 

2 
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Table  43  -  Estimated  Damages  from  the  Occurrence  of 
the  Standard  Project  Flood,  April  1979 
Price  Levels  and  Conditions  of  Development 
as  of  1980 


Reach 

Residential 

Commercial 

Public  and  Other 

Total 

$ 

$ 

$ 

$ 

2 

2,728,100 

1,594,400 

1,862,500 

6,185,000 

3 

768,300 

1,469,600 

5,604,400 

7,842,300 

W-l 

2,508,700 

— 

— 

2,508,700 

Total 

6,005,100 

3,064,000 

7,466,900 

16,536,000 
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1.  REGIONAL  GEOLOGY 


1.1  Physiography  -  Cayuga  Creek  heads  in  the  glaciated  portion 
of  the  Allegany  Plateau  and  flows  northward  through  a  steep,  narrow, 
drift-filled  valley.  Upon  reaching  the  Erie-Ontario  lowland,  its 
gradient  decreases,  and  it  flows  westward  through  flat  to  gently- 
rolling  topography.  In  some  of  its  lower  reaches,  including  the 
project  site,  it  is  confined  to  a  shallow  channel  flowing  on  bedrock 
which  overflows  onto  an  alluvial  plain  during  floods. 

1.2  Surficial  Geology  -  Unconsolidated  deposits  in  the  vicinity 
of  the  worksite  are:  dense,  silty  till,  glacio-lacustrine  silt  and 
clay,  and  fluvial  deposits  of  gravel,  sand,  and  silt.  Where  the 
structures  are  planned,  these  deposits  appear  to  be  thin  and 
discontinuous. 

1.3  Bedrock  Geology  -  Bedrock  in  western  New  York  forms  a 
gentle,  south-southwestward  dipping  homocline  of  Paleozoic  strata. 
Exposed  at  the  worksite  is  the  middle-Devonian  Hoorehouse  member  of 
the  Onondaga  Limestone.  This  is  a  gray,  thin  to  thick-bedded,  dolo- 
mitic,  moderately  hard,  very  crystalline  limestone.  According  to 
Buehler  and  Tesmer  (1963),  the  Oatka  Creek  shale  member  of  the 
Marcellus  formation  is  exposed  in  the  bed  and  lower  banks  of  Cayuga 
Creek.  This  is  a  dense,  black,  fissile  shale  with  a  petroliferous 
odor,  containing  beds  of  gray  shale,  concretionary  layers,  and  pyrite 
nodules  near  the  base  (Plate  C-l). 

1.4  Near  Lancaster,  NY,  jointing  trends  north  45°  east,  and 
north  80°  west  (Rose,  1951).  These  joints  are  spaced  from  a  few  feet 
to  perhaps  30  feet  apart,  and  may  be  50  feet  to  a  few  hundred  feet 
long  at  the  surface  (LaSalla,  1968).  In  areas  where  the  lithostatic 
load  has  been  reduced  by  quarrying  or  construction,  "pop-ups,"  or 
buckling  of  rock,  may  occur.  A  typical  pop-up  described  by  Sbar  and 
Sykes  (1973)  may  be  found  in  the  Federal  Crushed  Stone  quarry  in 
Cheektowaga.  This  feature  has  an  amplitude  of  one  foot,  and  a  wave 
length  of  about  10  feet. 

1.5  Solution  features  such  as  sinkholes  and  joints  widened  by 
ground  water  are  also  common  in  the  area. 

2.  GROUND  WATER 

2.1  The  Onondaga  Limestone,  composed  of  water  soluble  material, 
has  a  coefficient  of  transmissibility  ranging  from  300  to  25,000  gpd 
per  foot  (LaSalla,  1968).  Water  percolates  through  overlying 
material  through  vertical  joints  in  the  limestone  to  horizontal 
bedding  joints.  Locally,  solution  along  bedding  joints  has  been 
great  enough  to  cause  overlying  rock  to  settle.  LaSalla  (1968) 
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describes  a  collapsed  solution  zone  which  discharges  about  3,000  gpm 
into  a  quarry  near  Harris  Hill,  about  six  miles  from  the  project 
s  ite. 


2.2  Bedrock  was  pressure  tested  in  the  vicinity  of  the  two  ponds 
shown  on  Plate  C-2.  The  results  of  those  tests  indicate  that  the 
bedrock  apparently  is  tight  and  groundwater  seepage  into  those  ponds 
is  not  anticipated. 

3 .  LOCAL  GEOLOGY 

3.1  Subsurface  Exploration  Program 

3.1.1  A  subsurface  exploration  program  was  conducted  in  August 
1978,  to  obtain  the  soil  and  rock  information  necessary  to  perform 
the  design  for  the  proposed  flood  control  project  on  Cayuga  Creek. 

3.2  1978  Program 

3.2.1  The  subsurface  program  consisted  of  10  borings  as  shown  on 
Plate  C-2.  The  borings  were  scheduled  in  two  phases.  Phase  I  con¬ 
tained  four  borings,  and  Phase  II  contained  six  borings.  Continuous 
drive  sampling  was  performed  in  all  the  borings  with  soil  samples 
continuously  taken  in  2.0-feet  intervals.  Bedrock  was  cored  to 
determine  its  quality  as  a  bearing  medium  and  bedrock  was  pressure 
tested  to  determine  its  ability  to  transmit  water. 

3.2.2  The  soil  borings  were  performed  using  the  standard 
penetration  test.  Split  spoon  sampler  sizes  ranged  from  2  inches 
O.D.,  1-1/2-inch  I.D.  with  a  24-inch  drive  barrel  to  a  3-inch  O.D., 
2-1/2-inch  I.D.  with  a  24-inch  drive  barrel.  Blow  counts  were 
recorded  every  six  inches  of  penetration  of  each  24-inch  drive.  No 
undisturbed  samples  were  obtained  as  results  from  previous  obser¬ 
vations  and  literature  of  the  surficial  geology  in  the  area  indicated 
that  bedrock  was  near  the  surface  and  that  the  shallow  soils  con¬ 
sisted  mainly  of  gravel,  sand,  and  silt. 

3.2.3  Approximately  60  linear  feet  of  rock  coring  was  obtained 
at  several  locations  along  the  levee  alinement  and  at  one  location 
along  the  channel.  The  rock  was  cored,  using  a  double-tubed  NX  core 
barrel  with  an  M  series  diamond  bit. 

3.3  Soil  and  Rock  Characteristics 


3.3.1  Plate  C-3  shows  soil  and  rock  profiles  for  the  levee  and 
T-wall  structure  from  Sta  0+00A  to  Sta  8+00A.  Plates  C-4,  C-5,  and 
C-6  provide  soil  and  rock  cross  sections  at  various  locations  across 
the  creek  channel. 
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3.3.2  The  classification  of  the  subsurface  soils  is  based  on  the 
visual  analyses  obtained  from  the  field  boring  logs  and  the  visual 
and  classification  tests  performed  in  the  lab.  The  data  is  presented 
on  sheets  1  and  2  at  the  end  of  Appendix  C. 

3.3.3  The  overburden  on  the  north  side  of  Cayuga  Creek  consists 
mainly  of  silt,  mixed  with  sand  and  clay,  overlying  a  silt  mixed  with 
gravel  overlying  bedrock.  The  topography  in  this  area  is  generally 
flat,  with  the  ground  surface  being  approximately  eight  feet  higher 
in  elevation  than  Cayuga  Creek.  On  the  left  bank  of  Cayuga  Creek, 
the  topography  changes.  Ground  surface  elevation  is  approximately 
20  feet  above  the  creek  elevation  and  slopes  to  the  creek  on  approxi¬ 
mately  a  1V:3H  slope.  The  overburden  consists  mainly  of  a  clayey 
silt  from  0.0  feet  to  approximately  eight  feet  below  ground  surface. 
A  soft  clay  layer  overlying  bedrock  and  extending  from  eight  feet  to 
23  feet  below  ground  surface  was  encountered  at  D78-10.  The  hillside 
8 lope  consists  mainly  of  a  clayey  silt  overlying  the  bedrock  as  indi¬ 
cated  by  D78-4. 

3.3.4  The  borings  indicate  that  the  Onondaga  Limestone  is  very 
close  to  the  surface.  The  Onondaga  Limestone  generally  is  a  medium 
to  thick-bedded,  occasionally  massive,  moderately  hard  to  very  hard, 
and  finely  crystalline.  From  Sta  0+00A  to  Sta  8+50A  along  the  levee 
and  T-wall,  the  rock  elevation  varies  from  -7.6  to  -1.5  feet  below 
ground  surface.  In  the  area  of  the  abandoned  quarry  (Sta  5+00A  to 
Sta  7+50A) ,  the  rock  outcrops  and  at  Sta  6+50A  is  fractured  in  the 
upper  five  feet.  This  fracturing  probably  was  caused  by  former 
quarrying  operations.  Along  the  right  bank  of  the  channel  from 
Sta  0+00  to  Sta  11+00,  the  depth  of  rock  varies  from  eight  feet  to 
two  feet  below  ground  surface.  At  Sta  14+00,  the  rock  is  five  feet 
below  ground  surface. 

3.3.5  Pressure  tests  were  performed  in  the  field  to  evaluate  the 
permeability  of  the  rock.  Results  of  the  pressure  tests  (shown  at 
the  end  of  Appendix  C)  indicate  that  there  is  not  significant  leakage 
through  the  rock.  The  fractures  that  were  located  in  the  core  sample 
obtained  at  Sta  6+50A  probably  are  discontinuous  as  indicated  by  the 
pressure  test  results.  Slight  staining  due  to  surface  water  or 
ground  water  percolation  was  observed  on  the  rock  cores. 

4.  DESIGN 


4.1  Transverse  Levee  Design  -  Levee  construction  will  be 
approximately  Sta  7+00  and  run  north  approximately  800  feet 
(Plate  C-2).  A  portion  of  the  proposed  levee  alignment  lies  on  a 
narrow  rock  ledge  that  separates  two  abandoned  quarries.  In  this 
area,  a  concrete  wall  is  proposed  which  will  be  tied  into  the  levee. 
Bedrock  is  relatively  close  to  the  ground  surface  in  those  areas 
where  the  levee  is  to  be  constructed. 
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4.2  The  maximum  height  of  the  proposed  levee  is  10  feet  above 
existing  ground,  with  a  top  width  of  10  feet. 

4.3  The  levee  is  to  be  constructed  of  impervious  material 
(source  to  be  located  by  Contractor),  placed  on  slopes  of  1V:3H,  and 
compacted  to  95  percent  Standard  Proctor.  To  prevent  erosion  of  the 
levee  material,  all  areas  not  covered  with  erosion  protection  will  be 
covered  with  a  four-inch  layer  of  topsoil  in  conjunction  with  a  soil 
mat  to  induce  the  growth  of  cover  vegetation. 

4.4  Where  the  levee  is  to  tie  into  the  existing  slope  at  eleva¬ 
tion  614,  the  existing  slope  will  be  cut  or  notched  through  any  loose 
or  dried  material  on  the  surface  and  rollers  will  work  on  both  the 
existing  material  and  on  the  new  fill  in  order  to  bond  them  together. 

4.5  Concrete  Wall  Design 

4.5.1  Foundation  and  Backfill  -  A  concrete  wall  is  proposed 
along  the  right  bank  of  Cayuga  Creek  from  the  Union  Road  Bridge  to 
approximately  Sta  7+00.  A  concrete  wall  is  also  to  be  constructed  on 
what  appears  to  be  a  rock  ledge  separating  the  abandoned  quarry 
(Plate  C-2).  It  is  proposed  to  place  and  anchor  the  concrete  walls 
on  limestone  bedrock.  From  the  cores  obtained,  the  compressive 
strength  of  the  rock  is  assumed  to  be  approximately  10  TSF. 

4.5.2  The  rock  surface  should  be  carefully  cleaned  of  soil  and 
rock  fragments  before  placing  the  concrete  wall.  This  may  require 
handwork  and  compressed-air  cleaning.  The  loads  imposed  on  the  rock 
by  the  concrete  wall  are  approximately  10  psi  (Note  the  attached 
analyses  at  the  end  of  Appendix  C).  In  the  vicinity  of  the  abandoned 
quarry,  the  rock  surface  is  fractured  to  a  depth  of  approximately 
five  feet  below  ground  surface.  To  insure  structural  stability,  the 
wall  will  be  anchored  to  a  depth  of  approximately  10  feet  into  the 
rock  with  the  anchor  spacing  being  between  four  to  five  feet.  Since 
pressure  tests  performed  on  the  rock  indicate  that  there  will  be 
little  to  no  seepage  of  water  through  the  limestone,  uplift  pressure 
will  be  minimal. 

4.5.3  The  material  behind  the  wall  along  Cayuga  Creek  is  to  be 
compacted,  brought  to  the  elevation  of  the  existing  ground,  and 
seeded.  A  grass-lined  drainage  ditch,  approximately  three  feet  wide 
and  one  foot  deep  and  sloped  to  drain,  is  to  be  placed  behind  the 
wall  along  Cayuga  Creek. 

4.5.4  In  all  cases  where  the  concrete  wall  is  to  be  tied  into 
the  levee,  the  wall  will  extend  into  the  levee  for  a  minimum  of  10 
feet.  This  levee  material  will  then  be  compacted,  covered,  and 
seeded  as  described  in  paragraph  4.1,  Transition  Levee  Design. 
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4.5.5  Culverts  will  be  constructed  at  the  locations  shown  on 
Plate  C-3.  Care  will  be  taken  to  avoid  clogging  the  drains  during 
the  progress  of  the  work,  and  should  any  culvert  become  clogged  or 
obstructed  from  any  cause  before  final  acceptance  of  the  work,  it 
will  be  cleaned  out  in  a  manner  approved  by  the  Contracting  Officer 
or  replaced.  No  pipe  which  has  been  damaged  shall  be  used  in  the 
work  if,  in  the  opinion  of  the  Contracting  Officer,  the  pipe  is  unfit 
for  use.  Travel  over  drainpipe  will  not  be  permitted  until  the  pipe 
has  been  covered  to  a  depth  sufficient  to  prevent  damage  to  or 
breakage  of  the  pipe. 


Table  1  -  Presumptive  Rock  &  Soil  Strength  Values 


Material 

SESH 

ill 

0 

(degree) 

C 

(psf) 

Compressive  Strength 

Rock 

Clayey  Silt 

120 

28 

250 

Clay 

112 

0 

500 

Toe  Material 

114 

45 

0.0 

T-Wall  Backfill 
Material 

125 

30 

0.0 

Limestone  Bedrock 

150 

37 

4,000 

10  TSF 

4.5.6  Structural  -  The  structural  design  of  the  concrete  walls 
is  based  on  EM  1110-2-2501  and  ACI  318,  Building  Code  Requirements 
for  Reinforced  Concrete. 

a.  Allowable  Working  Stresses 

(1)  Concrete 


Specified  Compressive  Strength  F  “  3,000  psi 

All  other  allowable  stresses  are  in  accordance  with  the  ACI  Building 
Code. 


(2)  Reinforcement  -  Specified  tensile  strength  of  reinforcement 
is  Fy  »  40,000  psi.  Spacing,  splicing,  and  protective  cover  of  bars 
are  based  on  recommendations  contained  in  the  ACI  Building  Code. 

b.  Minimum  Allowable  Factor  of  Safety  -  1.5 
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c.  Considered  Loads 


(1 )  Horizontal  Water  Loads 

(2)  Hydrostatic  Uplift  -  The  hydrostatic  uplift  pressure  was 
assumed  to  act  over  100  percent  of  the  base.  The  uplift  gradient  was 
assumed  to  be  a  straight  line  varying  between  the  full  hydrostatic 
heads. 

(3)  Earth  Pressures  -  Earth  pressures  were  considered  where 
backfill  or  levee  embankment  is  placed  against  the  structures.  The 
maximum  active  and  passive  earth  pressures  are  based  on  Rankine's 
formula. 

e.  Loading  Conditions  and  Assumptions  -  The  walls  were  analyzed 
for  two  loading  cases.  Case  I  assumed  the  structure  to  be  completed 
with  backfill  in  place  and  a  flood  condition  such  that  the  creek 
level  is  at  the  top  of  the  wall  and  the  water  table  behind  the  wall 
is  at  the  surface  of  the  backfill.  Case  II  assumed  ponding  behind 
the  wall  to  the  elevation  of  drain  or  backfill  elevation  whichever  is 
higher  and  the  water  level  in  the  creek  lower  than  the  base  of  the 
wall. 


4.6  Seepage  -  The  flood  stages  on  Cayuga  Creek  are  of  very  short 
duration  (approximately  36  hours).  Bedrock  is  very  close  to  the  sur¬ 
face  with  the  overburden  being  alluvium  and  fill  material  in  the  area 
of  the  levee  and  the  floodwall.  These  factors  indicate  that  uplift 
pressures  should  be  negligible. 

4.6.1  A  cutoff  will  be  necessary  under  the  proposed  levee  to 
reduce  the  possibilities  of  pumping  of  subgrade  materials.  The 
inspection  trench  will  serve  as  the  cutoff  trench.  This  trench  will 
be  backfilled  with  impervious  material  compacted  to  95  percent 
Standard  Proctor  and  will  extend  to  the  bedrock.  The  rock  surface 
shall  be  prepared  as  stated. 

4.6.2  Computations  -  Case  I  was  analyzed  at  three  sensitive 
locations  and  Case  II  at  two  sensitive  locations.  The  computations 
were  performed  using  the  values  listed  in  Table  1  above.  The  results 
of  these  computations  are  attached  to  the  end  of  this  appendix. 

4.7  Channel  Improvements  -  The  channel  was  analyzed  for  a  100- 
year  velocity  of  13  FPS  upstream  from  the  Union  Road  Bridge  to 

Sta  8+50.  It  was  determined  that  27-inch  riprap  placed  on  a  IV: 2H 
slope  will  be  required  to  resist  the  boundary  shearing  forces 
resulting  from  these  high  flows.  This  riprap  will  require  a  bedding 
layer  with  a  gradation  as  shown  on  Figure  C-2.  The  design  com¬ 
putations  are  shown  on  pages  C-46  to  C-49  of  this  appendix.  Nonwoven 
filter  cloth  will  be  placed  beneath  the  bedding  layer  material. 
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Methods  of  filter  cloth  installation  shall  be  according  to  the 
manufacturer's  specifications.  From  Sta  8+50  to  Sta  14+00,  the 
stream  velocity  for  the  100-year  event  is  low  enough  to  warrant 
grass-lined  channel  slopes  on  a  maximum  IV: 2H  slope. 

4.7.1  On  the  right  bank  of  Cayuga  Creek  between  Sta  7+00  and 
Sta  8+50  and  the  transverse  level,  protection  from  scour  due  to 
receding  floodwaters  is  required.  This  protection  is  in  the  form  of 
an  erosion  protection  apron  with  a  25-feet  overbank  protection  of 
riprap  graded  into  existing  ground.  (See  Plate  C-6  for  details). 

Above  Sta  8+50,  both  sides  of  the  creek  bank  will  require  only  grass- 
lined  slopes. 

4.7.2  A  concrete  curb  anchored  and  grouted  into  place  will  be 
required  at  the  toe  of  the  riprap  so  as  to  hold  it  into  place. 

4.7.3  On  the  left  bank  of  Cayuga  Creek  approximately  between 
Sta  0+00  and  Sta  8+50,  the  stone  will  serve  also  to  stabilize  the 
existing  slope. 

4.8  Slope  Stability 

4.8.1  Due  to  the  topography  and  nature  of  the  soils  as  discussed 
in  Section  3.3.3,  the  slope  along  the  left  bank  of  Cayuga  Creek 
between  Sta  0+00  and  Sta  8+00  was  checked  for  stability  during  a 
rapid  drawdown  condition.  The  rapid  drawdown  condition  was  assumed 
to  be  the  most  critical  condition  resulting  from  the  high  flood- 
waters.  The  values  of  the  soil  parameters  used  were  presumed  from 
the  field  and  laboratory  descriptions  of  the  soil  and  blow  counts  and 
are  listed  in  Table  1.  The  proposed  left  bank  configuration  was 
determined  to  be  a  IV: 2H  slope  from  the  creek  bed  to  the  100-year 
flood  elevation  of  approximately  12  feet  above  the  creek.  The 
remainder  of  the  slope  above  12  feet  need  not  be  changed.  From 
available  existing  information,  this  slope  was  assumed  to  be  a  1V:3H 
stone  revetment  with  a  maximum  thickness  of  five  feet  to  be  placed 

at  the  toe  to  an  elevation  of  12  feet  (See  Plates  C-4  and  C-6).  The 
revetment  will  be  used  to  stabilize  the  slope  and  to  prevent  erosion 
of  the  bank  material  during  flood  flow  conditions. 

4.8.2  The  results  of  the  stability  analyses  on  this  configura¬ 
tion  indicated  a  F.S.  approximately  equal  to  1.6.  A  manual  and  com¬ 
puter  analysis  of  slope  stability  is  included  in  Appendix  C,  Plate  C-5. 

4.9  Foundation  Preparation  -  Foundation  preparation  of  the  levee 
will  be  as  follows. 

4.9.1  When  overburden  is  stripped  to  rock  foundations,  the  rock 
surface,  including  all  pockets  or  depressions,  shall  be  cleaned  free 
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of  soil  or  rock  fragments  before  placing  the  embankment  upon  it. 
This  may  require  handwork  and  compressed-air  cleaning.  Rock  surfaces 
which  disintegrate  rapidly  on  exposure  will  be  covered  immediately 
with  embankment  material. 

4.9.2  When  the  foundation  is  earth,  all  organic  or  other 
unsuitable  materials,  such  as  stumps,  brush,  sod,  and  large  roots, 
will  be  stripped  and  wasted  prior  to  the  placement  of  the  first  lift 
of  fill.  Stripping  operations  will  be  performed  carefully  to  assure 
removal  of  all  material  that  may  be  rendered  unstable  by  saturation, 
of  all  material  that  may  interfere  with  the  creation  of  a  proper  bond 
between  the  foundation  and  the  embankment,  and  of  all  pockets  of 
soils  significantly  more  compressible  than  the  average  foundation 
material.  Stripping  of  pervious  materials  under  the  semipervious 
zone  of  the  embankment  will  be  limited  to  the  removal  of  surface 
debris  and  grass  roots.  The  foundation  surface  should  be  kept 
drained  and  not  scarified  until  just  prior  to  fill  placement  in  order 
to  avoid  saturation  from  rainfall. 

4.9.3  Prior  to  placing  the  first  layer  of  embankment  on  an  earth 
foundation,  moistening  and  compacting  the  surface  by  rolling  with  a 
tamping  roller  will  be  necessary  to  obtain  proper  bond.  Rock  foun¬ 
dation  surfaces  shall  be  moistened,  but  standing  water  will  not 
permitted  when  the  first  lift  is  placed. 

4.9.4  A  continuous  inspection  trench  three  feet  wide,  extending 
the  length  of  the  levee  to  rock  will  be  required.  Rock  elevation 
varies  from  two  feet  to  six  feet  beneath  the  levee.  The  purpose  of 
this  trench  is  to  expose  or  intercept  any  undesirable  underground 
features  such  as  old  drain  tile,  water  or  sewer  lines,  animal 
burrows,  buried  logs,  pockets  of  unsuitable  material,  or  other 
debris.  The  trench  should  be  located  at  or  near  the  flood  side  toe 
of  the  fill  levee.  Side  slopes  will  be  vertical  except  for  the 
deeper  sections  which  will  not  be  steeper  than  IV  on  1H.  Impervious 
backfill  will  be  placed  only  after  a  careful  inspection  of  the  exca¬ 
vated  trench  to  ensure  that  through-going  potential  seepage  channels 
or  undesirable  material  are  not  present;  if  they  are,  they  will  be 
dug  out  and  the  excavation  backfilled  with  compacted  material. 
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5.  MATERIALS  SURVEY 


5.1  General  -  A  materials  survey  was  performed  to  determine 
construction  material  sources  for  the  Cayuga  Creek  Flood  Control 
Project.  Available  sources  were  investigated.  The  survey  consisted 
of  an  analysis  of  quarry/pit  investigations,  laboratory  test  results, 
and  evaluation  of  available  service  records.  The  survey  included 
contacting  individual  sources  to  determine  interest  and/or  ability  in 
producing  specified  stone  materials. 

5.2  Material  Design  Criteria 
Material  Types  and  Gradations. 

5.2.1  General  -  Stone  materials  needed  for  the  construction  of 
the  Cayuga  Creek  Flood  Control  Project  consist  of  riprap  for  slope 
protection  and  a  filter/bedding  for  the  riprap.  Concrete  aggregates 
are  required  for  the  construction  of  T-walls. 

5.2.2  Riprap,  Type  A  Stone  -  Twenty-seven  inch  riprap  shall  con¬ 
sist  of  stone  materials  that  are  reasonably  well-graded  within  the 
limits  below  and  shown  in  Figure  1. 


Percent  Lighter 
by  Weight 

100 

50 

15 

5 


Limits  of  Stone 
Weight  in  Pounds 

950-380 
280-190 
140-  60 
95-  40 


Stones  shall  be  predominantly  angular  in  shape.  Not  more  than  25 
percent  of  the  stones  reasonably  well-distributed  throughout  the  gra¬ 
dation  shall  have  a  length  more  than  2.5  times  the  breadth  or 
thickness.  No  stone  shall  have  a  length  exceeding  3.0  times  its 
breadth  or  thickness. 

5.2.3  Filter/Bedding,  Type  B  Stone  -  A  filter/bedding  is 
required  for  the  27-inch  riprap.  The  filter/bedding  material  will  be 
a  crushed  or  natural  product  having  the  following  gradation  and  will 
fall  within  the  limits  shown  below  and  in  Figure  2. 
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Sieve  Designation 
U.S.  Standard  Square  Mesh 


Percent  Finer 
by  Weight 


8-inch 
6-inch 
3-inch 
1-inch 
1/2 -inch 


100 

80-100 
40-  70 
0-  25 
0-  5 


Stones  shall  be  predominantly  angular  in  shape.  Mot  more  than  25 
percent  of  the  stones  reasonably  well  distributed  throughout  the  gra¬ 
dation  shall  have  a  length  more  than  2.5  times  the  breadth  or 
thickness.  Mo  stone  shall  have  a  length  exceeding  3.0  times  its 
breadth  or  thickness. 


5.2.4  Coarse  Aggregates  for  Concrete  -  Coarse  aggregates  will 
consist  of  a  reasonably  well-graded  crushed  stone  or  crushed  gravel 
having  the  following  gradation  (NYS  DOT  combined  #1  and  #2)  and  shall 
fall  within  the  limits  below  and  in  Figure  3. 


Sieve  Designation 
U.S.  Standard  Square  Mesh 


Percent  Finer 
by  Weight 


1-1/2-inch 
1-inch 
1 /2-inch 
1 /4-inch 


100 
93-100 
27-  58 
0-  8 


5.2.5  Fine  Aggregate  for  Concrete  -  Fine  aggregate  for  concrete 
will  consist  of  a  reasonably  well-graded  natural  sand  or  manufactured 
sand  having  the  following  gradation  (NYS  DOT  703-07  concrete  sand) 
and  shall  fall  within  the  limtis  of  gradation  curve  shown  below  and 
in  Figure  4. 


Sieve  Designation 
U.S.  Standard  Square  Mesh 


Percent  Finer 
by  Weight 


3/8 
Mo.  4 
Mo.  8 
No.  16 
No.  30 
Mo.  50 
Mo.  100 
No.  200 


Maximum  size 
90-100 
75-100 
50-  85 
25-  60 
10-  30 
1-  10 
0-  3 
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5.2.6  Material  Weight  -  For  riprap  and  filter/bedding  (Types  A 
and  B  Stone)  the  required  minimum  specific  gravity  (Bulk  SSD)  is  2.56 
(160  pcf).  Concrete  aggregates  may  vary  from  2.5  to  2.8  (156  pcf  to 
175  pcf). 


5.3  Material  Quality 

5.3.1  General  -  Quality  requirements  for  each  material  type  are 
discussed  below.  Those  possible  sources  listed  for  riprap  have  been 
subjected  to  tests  established  by  the  Ohio  River  Division 
Laboratories,  Cincinnati,  OH.  Test  No.  P-11,  "Riprap  and  Breakwater 
Stone  Evaluation,"  includes  a  suite  of  tests  to  determine  stone  dura¬ 
bility.  Those  possible  sources  listed  for  graded  materials  such  as 
coarse  aggregates  for  concrete,  filter/bedding,  and  fine  aggregates 
for  concrete,  have  been  subjected  to  ORDL's  tests,  C-21  and  C-22, 
"Elementary  Acceptance  Tests  for  Fine  (C-21),  and  Coarse  (C-22), 
Aggregates  for  Civil  Works."  EM  1110-2-2000,  "Standard  Practice  for 
Concrete,"  states  that  "if  it  is  not  feasible  to  avoid  the  use  of 
rock  classified  as  potentially  reactive,  then  specify  low  alkali 
cement,  the  minimum  aggregate  size  that  is  economically  feasible,  and 
dilution  so  that  the  amount  of  potentially  reactive  rock  does  not 
exceed  20  percent  of  the  coarse  or  fine  aggregate  or  15  percent  of 
the  total  if  reactive  material  is  presented  in  both."  Therefore, 
sources  from  which  concrete  aggregates  that  contain  potentially  reac¬ 
tive  cherts  may  be  listed;  however,  low  alkali  cement  will  be 
required  if  those  sources  are  proposed  and  used. 

5.3.2  Material  Quality  Criteria  -  Design  criteria  is  a  limiting 
factor  on  the  number  of  available  stone  sources.  Some  stone  pro¬ 
ducers  have  been  eliminated  from  the  list  because  their  stone  failed 
to  meet  either  the  design  or  quality  requirements  established  for 
this  project.  Stone  producers  whose  materials  do  not  meet  the  mini¬ 
mum  specific  gravity  requirements  (2.56)  for  riprap,  or  contain  an 
excessive  auantity  of  potentially  reactive  chert  were  not  listed. 

Possible  sources  capable  of  producing  the  stone  products  for  the 
construction  of  the  Cayuga  Creek  Flood  Control  Project  are  listed  on 
Plates  C-8  through  C-13.  Laboratory  test  results  are  summarized  on 
Plates  C-14  through  C-17. 

5.3.3  Riprap  (Type  A,  Fig.  1)  -  These  stones  will  be  a  sound, 
durable  material  free  from  visible  cracts,  seams,  chert,  and  overbur¬ 
den  spoil.  Only  those  sources  from  which  the  samples  did  not  show 
significant  breakdown  during  either  the  freeze-thaw  or  wet-dry  tests 
are  suitable.  The  freeze-thaw  tests  were  performed  for  35  cycles  and 
the  wet-dry  tests  for  80  cycles. 


5.3.4  Coarse  Aggregate  for  Concrete  -  Coarse  aggregates  for 
concrete  shall  be  either  crushed  stone  or  crushed  natural  gravel,  and 
will  be  clean,  durable,  sharp-angled  fragments  of  uniform  rock 
quality.  Aggregates  will  be  free  from  overburden  spoil  and  laitance. 
Washing  of  aggregates  may  be  specified  to  remove  any  film  of  laitance 
adhering  to  individual  particles. 

5.3.5  Fine  Aggregate  for  Concrete  -  Fine  aggregates  may  be 
either  manufactured  sand  or  natural  sand  and  shall  consist  of  hard, 
strong,  durable  particles  that  are  free  from  any  coatings  or  dele¬ 
terious  materials  such  as  silt,  clay,  shale,  and  organic  materials. 

5.4  Possible  Sources 


5.4.1  General  -  Those  sources  listed  on  Plates  C-9  through  C— 1 7 
and  contain  suitable  inplace  stone  to  produce  the  indicated 
materials.  However,  all  material  from  those  sources  may  not  always 
be  suitable  for  every  material  required.  Therefore,  the  specifica¬ 
tion  will  contain  the  reservation  to  reject  certain  localized  areas, 
zones,  strata,  or  stockpiles  when  those  materials  are  deemed 
unsuitable. 


5. 4. 1.1  It  is  anticipated  that  selective  quarrying  and/or  selec¬ 
tive  loading  will  be  required  for  some  material  types,  especially  the 
riprap  sizes.  Special  gradation  blending  techniques  will  be  required 
for  the  production  of  the  filter/bedding  and  the  blending  of  two 
sizes  of  coarse  aggregates  for  concrete. 

5. 4. 1.2  Fourteen  possible  sources  within  a  radius  of  approxi¬ 
mately  41  miles  of  the  project  are  capable  of  producing  the  required 
stone  materials.  It  is  anticipated  that  all  stone  materials  will  be 
trucked  to  the  construction  site. 

5.4.2  Type  A  Stone  (27-inch  Riprap)  -  Six  possible  sources  con¬ 
tain  suitable  inplace  stone  for  the  production  of  the  27-inch  riprap. 
Gradation  may  be  a  problem  as  none  of  the  possible  sourdes  possesses 
grizzly  equipment,  and  gradation  blends  generally  are  produced  on  the 
quarry  floor.  Contractors  may  be  required  to  negotiate  with  quarry 
operators  to  produce  the  graded  riprap.  In  some  cases,  the  quarry 
operators  will  permit  the  Contractor  to  size  and  blend  the  riprap  in 
the  quarry,  but  the  producer  will  not  assume  the  responsibility  for 
the  gradation. 


5.4.2. 1  Ledges  within  the  Niagara  Stone  Company  quarry  are 
capable  of  producing  the  27-inch  riprap.  However,  the  DeCew  Member 
is  not  suitable  for  any  product  for  Cayuga  Creek.  At  the  Frontier 
Stone  Products  Company,  only  the  Gasport  member  is  suitable  for  the 
production  of  27-inch  riprap.  Selective  quarrying  and  selective 
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loading  at  the  Onondaga  Limestone  quarries  will  be  required  to  elimi¬ 
nate  chert  and  chert  horizons. 

5.4.3  Filter /Bedding  Material  -  Nine  possible  sources  contain 
suitable  ledge  rock  to  produce  satisfactory  filter/bedding  material. 
However,  the  DeCew  Member  at  Niagara  Stone  Company  quarry.  Frontier 
Stone  Products,  and  Royalton  Stone  Products  is  not  suitable  for  this 
product.  The  Goat  Island  Member  at  the  Frontier  Stone  Products 
quarry  is  too  argillaceous  for  the  production  of  a  good  quality 
filter/ bedding  material.  The  Onondaga  Formation  quarries  contain 
suitable  in-place  rock  for  the  production  of  the  filter/bedding. 
Selective  quarrying  and  loading  may  be  required  to  eliminate 
excessive  chert  horizons  in  the  Onondaga  Formation  quarries. 

5.4.4  Coarse  Aggregates  for  Concrete  -  Six  possible  sources  con¬ 
tain  suitable  in-place  rock  to  produce  satisfactory  coarse  aggregate 
for  concrete.  The  Niagara  Stone  Products  Company,  Frontier  Stone 
Products,  and  Royalton  Stone  Products  have  been  approved  by  NYS 
Department  of  Transportation  for  concrete  aggregates.  Aggregates 
from  Frontier  Stone  Products  Company  only  have  been  tested  by  the 
Buffalo  District.  If  the  Contractor  proposes  any  one  of  these  three 
sources,  retesting  will  be  required  prior  to  approval  or  rejection. 

5.4.5  Fine  Aggregate  for  Concrete  -  Eight  possible  sources  are 
capable  of  producing  fine  aggregate  for  concrete.  Listed  sources 
will  require  retesting  prior  to  use  in  the  work. 

5.4.6  Additional  Sources  -  The  Contractor  will  have  the  right  to 
propose  one  outside  source  other  than  the  listed  sources.  The 
Government  will  reserve  the  right  to  test  or  retest  the  proposed 
source  and  to  accept  or  reject  that  source. 

5. 4. 6.1  Onondaga  Formation  sources  are  not  listed  as  possible 
sources  for  concrete  aggregates.  Recent  petrographic  examination  of 
samples  from  Federal  Crushed  Stone  quarry  shows  the  presence  of  45 
percent  potentially  reactive  chert.  Other  Onondaga  Formation 
quarries  also  contain  excessive  quantities  of  potentially  reactive 
chert.  Therefore,  those  Onondaga  Formation  sources  will  not  be 
listed  for  aggregates  for  concrete  in  the  specifications. 
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Bishops  Modified  Method 


In  this  procedure,  a  circular  arc  failure  surface  is  assumed.  The 
trial  failure  circle  was  chosen  based  on  the  results  of  the  computer- 
run  stability  analysis  program  which  presented  us  with  the  critical 
circle.  The  sliding  mass  was  divided  into  a  number  of  vertical 
slices  (See  Figure  I,  Plate  C-7).  Each  slice  was  analyzed  for 
equilibrium  based  on  the  forces  acting  on  it.  These  include  the 
weight  of  the  soil  (Wa)  above  the  water  table,  the  weight  of  the  soil 
(Wb)  below  the  water  table,  the  weight  of  the  water  (Zbw),  the  shear 
forces  (T),  and  normal  forces  (E)  on  its  sides,  and  by  forces  acting 
on  its  base.  The  forces  acting  on  the  base  include  the  shearing 
force  (S)  and  the  normal  force  (P).  For  simplicity  and  with  no 
appreciable  loss  in  accuracy,  the  side  shear  forces  (T)  are  set  equal 
to  zero  (See  Figure  II,  Plate  C-7). 

Since  the  Bishops  Modified  Method  was  used  for  both  the  computer 
analysis  and  the  hand  analysis  presented  herein,  a  brief  description 
of  the  modifications  is  necessary.  The  bottom  of  each  slice  is 

approximated  by  a  straight  line,  although  the  failure  surface  is  cir¬ 
cular.  The  water  table  line  is  horizontal,  and  there  are  no  seepage 
forces  or  excess  porewater  pressures.  Overall  moment  equilibrium  and 
vertical  equilibrium  for  each  slice  are  satisfied.  However,  horizon¬ 
tal  force  equilibrium  is  not  met  even  though  the  site  forces,  En 
and  En+i  were  used.  This  difference  is  assumed  to  be  negligible. 

The  final  factor  of  safety  in  the  manual  analysis  is  arrived  at 
through  a  series  of  trial  and  error  computations.  An  initial  factor 
of  safety  was  estimated  and  used  to  determine  a  new  factor  of  safety. 
Analysis  was  completed  when  the  assumed  factor  of  safety  was  approxi¬ 
mately  equal  to  the  calculated  value. 

In  comparing  the  computer  analysis  to  the  manual  calculation  for  the 
factor  of  safety,  a  difference  of  0.30  exists.  This  can  be 
explained  based  on  the  error  in  measuring  the  various  widths  and 
depths  of  the  slices  presented  in  Figure  I.  Based  on  the  close 
agreement  between  the  computer  and  manual  analysis,  the  remaining 
results  can  be  accepted  as  determined  by  use  of  the  computer  program. 
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TEST  DATA  SUMMARY 

phojsct  CAYUGA  CREEK  FLOOD  CONTROL 
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MECHANICAL  ANALYSIS 
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u  S  ARMY  engineer  oistrict 
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ELEVATION  IN  FEET{  U  S  C  a  G.S  DATUM) 
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LEGEND  FOR  BORINGS 


Bonng  number  ond  designatior,  DUVC  70-12 

Pn ve  sample - .  _ I  I  I  L->  U 

Undisturbed  sample - - - I 

Vane  shear  test _ _ _ J 

Rock  Core - -  - 

Year  of  boring - 

Soring  number - - - 

Range  (upstream  or  downstream  of  section)  Range  15  u 
Offset  (Left  or  Right  of  channel  <£  ) - 63  R 


\^yne\  P 

Elevation  and  date  water  level  observed* 
Standard  penetration  test  (  blows/ ft.) — 

Water  content  -  percent - 

Liquid  limit - - - 

Plastic  limit  — ■ — ■ - — - 

Specific  gravity  (solids) - — 

Consolidated  _ _ _ _ 

Undrained  test  / 


R \oApl\ll\ui 


- 500  Cohesion  ( ps  f) 

(d’3.5*  Phi  angle 

/O'  ^  SO  Cohesion  ( psf  ) 

Phi  angle  hf  applicable) 


unconsolidated - - - fc-c30  Cohesion  (psf) 

Undrained  test  /  Phi  angle  uf  applicable) 

Unconfmed  Compression  - 56Q, 

Test/  Remolded  Ypsf )  'TdO  - 

Dividing  /me  between  classifications  —  — 

Unified  soil  Classification  determined  m  Laboratory  — •  CL 

Dividing  /me  between  methods  o/ dasst  ficotion  _ 

Lie.  bosed  on  testing  or  visual)  ~  ^  cl 

Visual  Classification  —  —  -  _ .-■*  ’ 

Field  class  I  ficotion  —  -  -*.fc 

To  fa'  depth  of  exp/orotion -  -  63  7 

Percent  core  recovered  m  bedrocK —  •  _ 7  7*. 

Drilling  completion  dote -  9-30- 


Mo  ter  I  o/  Classification 
from  visual  and 
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os  appropriate 
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Diameter  of  sample 
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[SW]  SILTV  SANDS  SAND  S»LT  mixTuRCS  M 

[SC]  Cl  AV£  v  SANDS.  SAND  Cl  AV  MIXTURES  ^ 

CLASSIFICATION  f*Qm  ACTUAL  LABORATORY  TE5TS  «HCM 
DUAL  CLASSIFICATION  WHERE  USED  IN  ACCORDANCE  Nil! 
FOR  DETAILS  ON  THE  UN'  F  i  ED  SOILS  CLASSIFICATION  j 
TECHNICAL  MEMORANDUM  NO-3  33?  DATED  MARCH  1 061 1 

eDOVON'AN  ONONDAGA  l 'M[ STONE  THIN  TO  THICK 
JONES  LIGHT  TO  8LU 1 SH  GR*r  CHERT.  NUMEMS 
MEDIUM  to  t'G«T  GRAY  MODERATELY  HARD,  Vfll 
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r  ere  bkn  m  lengths  varying  from  0.0'  toOJ 

~  left  m  hole  0  05' 


DISTANCE  IN  FEET 

tE  ALONG  Q :  OF  LEVEE 


TERMS  FOR  RELATIVE  DEWS  I TY  ANO  CONSISTENCY 


RELATUg  DENSITY  OF  SARD 
PERETRATlOR 

RESISTANCE.  »  «IATIVE 

i BLOWS  FT. )  PEMSlTY 

ON  VERT  LOOSE 

a  io  LOOSE 

.0  JO  MEDIUM  DENSE 

JO  SO  DENSE 


PENETRATION 
RESISTANCE.  N 
(PLOWS  FT.) 


S'»N01*C  PENETRATION  TEST 


CAY  JG A  CREEK 

CHEEKTOWAGA,  NEW  YORK 

FLOOD  CONTROL  PROJECT 

GEOLOGIC  PROFILE 
ALONG  <L  OF  LEVEE 


U  S  ARMY  ENGINEER  DISTRICT 

DETAILED  project  report 


buffalo 

DATED  JUNE  '979 


620 


-Approximate 
ground  surface  D  7  8  -  4 
97  'R 


°  6  io  r 

<fi  i 


9  fc  "SANDY  Cl  A  YEYSJl  T  /  id  #  tr med tc.  tr  org  mn  Io  mst  brn 
2342  ,,  I4I  SAHDYCLAYEY  S/LT-Jjdgjom  med  4  c  ms't  *  t>tf  Dm 
/  7 33  ~&.  SA  NO Y SILTY  CLAY 

ZL  A.  i^puafe  famed  (C,  mp  Lstj  brn  -Ex.st.nq  embodiment 

4yy  GRAVELLY 3ILTY  SAND -sub Fc  qr*  .f ~ 

6tv<<  ^\jsd  w  trmedtc.mil  den  - 

FILTER  CL0THj  , 


PRECAST  CONCRETE  CURB- 

Z  agged  to  bedroc  *  fo 
secure  nprop  at  toe 


-  Appr  oa  mate  *op  c  ’  ro<-  * 


DISTANCE  \H 

SECTION  E-  E  (CHANN 


t  IF  VAT  ION  IN  f 


ELEVATION  IN  FEET  (US  C  a  G  S  DATUM)  ELEVATION  IN  FEETIUSCSC 


SECTION  C-  C  (CHANNEL  STATION  10  +  10) 


605 


-  ApprOMmafe  ground  surface 


-Lasting  embankment' 
grassed 


•  » 'StinQ  embank. rn 


-Assumed  top 
of  rock 


0  +  80L 


0+40L 


0  +  20L 


0+00  0+20R 

DISTANCE  IN  FEET 


0  +  40R 


0  +  60R 


SECTION  D-D  (CHAN  N  E  L  STATION  I3-H5) 


r  ""i 


DEFINITIONS 

1  b  ■  WIDTH  OF  SLICE 

2  WQ  *  WEIGHT  OF  SLICE  ABOVE  WATER  LEVEL  A-A 

3  Wb-  SUBMERGED  WEIGHT  OFSLICE  BELOW  A-A 

4  S=  SHEARING  FORCE  ALONG  SLICE 

5  P  *  NORMAL  FORCE  ON  SLICE 

6  2  =  SLICE  NUMBER 


FORCES  ACTING  ON  TYPICAL  SLICE 


SANDYSILT 
(,.T®  I20pcf 

i»  28® 

C  ■  250psf 


CLAY  (CU 
f  -  50pcf 
$■0" 

C  1  500psf 


LIMESTONE 


1  =150 
$  =  37® 
c  =  4000 


(35,44) 

k 


+  30 

DISTANCE  IN  F 

COMPOSITE  SJ 


•tf; 


0 . 440  0.877 
0.415  0.910 
0.334  0  943 
0.259  0.986 


9  ••!*- 


I  .Cb+(W,*Wbl  uni 


cM(l,rtb  )  U"i 


14-17  UTILIZE  SIMILAR  EQUATIONS 
KITH  f.  CHANGED 


<13 

*«r  • '  -«j 


i  ,^-STONE  REVETMENT 


<  =  l20pc( 
$=4  • 

C-0 

© 


-PRECAST  CONCRETE  CURB 


-CREEK  BOTTOM 


+  40 

|CE  IN  FEET 

Q-E  SECTION 


LEGEND 

©  SLICE  NUMBER 
! - WATER  LEVEL 


CAYUGA  CREEK 

CHEEKTOWAGA,  NEW  YORK 

FLOOD  CONTROL  PROJECT 

SLOPE  STABILITY  ANALYSIS 
BY  MANUAL  COMPUTATION 


U  S  ARMY  ENGINEER  DISTRICT 
DETAHEO  PROJECT  REPORT 


BUFFALO 
DATED  JUNE  1979 


3 T E s : '  .  V.  V  <£  : 

■  ■  ■ « I  ^  '*  ,  .  '  ■»  7^)  r  ■*  «**  ' 

0  HUM  BE  ft'  1M  CIRCLE  ’  INDICATES  -  QuAft^j.;"? 

for  Quarry  names  and  products,  sjfcE. 
PLATE  2.  .  1  vfc>:L- 


/San 


MAP  SUPPLEMENT  SHEET 
SUMMARY  OF  POSSIBLE  SOURCES  FOR 
CONSTRUCTION  MATERIALS 


FILTER  8EDD1HG 
COARSE  AGGREGATE 


NOTES: 


^3 
-<  2 

?  ? 
CO  CO 

°  c 

5  2 

rn  m 

rn  co 


RIPRAP  TYPE  A  NO  POUNDS  -  950  POUNDS 
FILTER/8EDDIMQ  TYPE  B  #200  SIEVE  TO  8  INCHES 
COARSE  AGOREGATE  FOR  CONCRETE  I /N  INCH  TO  I  1/2  INCH 
FINE  AGGREGATE  FOR  CONCRETE  #200  TO  3/8  INCH. 

X  -  LISTEO  SOURCES  HAVE  SUITABLE  INPLACE  MATERIALS  TO  PRODUCE  THE  MAI 


o 


t  POUNDS  -  950  POUNOS 
YPE  I  #200  SIEVE  TO  8  INCHES 
[  FOR  CONCRETE  I/O  INCH  TO  I  1/2  INCH 
ft  CONCRETE  #200  TO  S/0  INCH. 

;S  NAVE  SUITAtlE  INPUCE  MATERIALS  TO  PRODUCE  THE  MATERIALS  SHONN. 


POSSIILE  SOURCES  FOR  RIPRAP  AND  FILTER/BED0IN6 


SOURCE 

ROCK  TYPE 

PROPOSEO  USE 

CdUNTY  LINE  STONE  CO. 

QUARRY  AT  AKRON,  N.Y. 

OFFICE  AT  AKRON,  N.Y. 

ONONDAGA  FORMATION 
(LIMESTONE) 

RIPRAP  TYPE  A 

FILTER /BEDDING 

FEDERAL  CRUSHED  STONE  DIV.  BUFFALO  SLAG 
CO., QUARRY  AT  CHEEKTOMAGA  N.Y.,  OFFICE 
AT  BUFFALO,  N.Y . 


ONONDAGA  FORMATION 
(LIMESTONE) 


FILTER/BEDDING 


FRONTIER  STONE  PRODUCTS,  INC. 

LOCKPORT  FORMATION 

RIPRAP  TYPE  A 

QUARRY  AT  LOCKPORT,  N.Y. 

Off  ICE  AT  LOCKPORT,  N.Y. 

(DOLOMITE) 

FILTER/BEDDING 

UNCASTER  STONE  PRODUCTS 
QUARRY  AT  CURENCE,  N.Y. 
OFFICE  AT  WILLIAMSVILLE,  N.Y. 


ONONDAGA  LIMESTONE 


RIPRAP  TYPE  A 
FILTER/BEDDING 


RADIAL 


L 

.ABORATORY  TES1 

P  RECORD 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

NAY  1967 

ORD  LAB 

LAB  #  1 03/67. 605C 

WARSAW,  N.Y.  FLOOD  CONTROL  PROJECT 
(RIPRAP) 

FEB.  1971 

ORD  LAB 

LAB  #103/71. 6I2C 

BUFFALO  DIKED  AREA  #2  (RIPRAP) 

NOV.  1974 

ORD  LAB 

LAB  #103/75.6148 

CONFINED  DREDGE  SPOIL  DISPOSAL 
PROGRAM  (RIPRAP) 

NOV.  1965 

ORD  LAB 

UB  #  103/66. 605C 

LOCAL  FLOOD  PROTECTION  PROJECT 
SMOKES  CREEK,  STAGE  II  (RIPRAP) 

FEB  1971 

ORD  LAB 

LAB  #103/71. 6I2C 

BUFFALO  DIKED  DISPOSAL  AREA  #2 
(RIPRAP) 

FEB.  1976 


7  HI.  OCT.  1967 


ORD  LAB 

LAB  #103/76. 603B 


CONFINED  DIKED  DISPOSAL  PROORAM 
BUFFALO  HARBOR,  N.Y.  SITE  4 
(ARMOR  STONE) 


ORD  LAB 

LAB  #103/68. 605C 


BUFFALO  DIKED  DISPOSAL  AREA 
SITE  I  (RIPRAP) 


B 


■ 


E 

I 


FEB.  1971 

ORD  LAB 

LAB  #103/71. 6I2C 

BUFFALO  DIKED  DISPOSAL  AREA  #2 
(RIPRAP) 

AUG.  1974 

ORD  LAB 

LAB  #1 03/75. 604B 

CONFINED  DIKE  DISPOSAL  PROGRAM 
BUFFALO  HARBOR,  N.Y.  SITE  4 
(ARMOR  STONE) 

DATE  USED 


1974  -  1975 


JUNE  1975 


JUNE  1976 


SERVICE  RECORD  ] 

PROJECT 

EVALUATION 

WARSAW,  N.Y.  FLOOD  CONTROL, PROJECT 

(RIPRAP) 

APPEARS  SATISFACTORY 

BUFFALO  DIKED  DISPOSAL  AREA  #2 
(RIPRAP) 

TOO  EARLY  TO  EVALUATE 

REPAIRS  TO  BUFFALO  DIKED  DISPOSAL 
AREAS  1  AND  2 

TOO  EARLY  TO  EVALUATE 

UNKNOWN 

UNKNOWN 

'  —  ~  ‘  1  "  - 

UNKNOWN 

UNKNOWN 

:ONFINED  DIKED  DISPOSAL  PROGRAM 
IUFFAL0  HARBOR  SITE  4 
ARMOR  STONE) 


TOO  EARLY  TO  EVALUATE 


ONFINED  DIKE  DISPOSAL  PR06RAM 
UFFALO  HARBOR,  N.Y.  SITE  4 


TOO  EARLY  TO  EVALUATE 


UNIT  WEIGHT 

FOR  REPAIRS 


UNIT  WEIGHT 


ONLY  THE  FI 
166  TO  169 


DECEW  MEMBER' 


REMARKS 


t  APPROVED  FOR  RIPRAP  AND  IS  FROM  THE  MOOREHOUSE 
FORMATION. 


ST  FACE  TESTED  FOR  THIS  PROJECT.  UNIT  WEIGHT 


A  166  TO  169  P.C.F.  FIRST  LIFT  WEST  FACE  USED 
DIKES  l  AND  2. 


08  P.C.F. 


WEST  QUARRY  TESTED.  UNIT  WEIGHT  VARIES  FROM 


CEPTABLE  FOR  THIS  PROJECT.  UNIT  WEIGHT  VARIES 


ABLE.  ONLY  THE  GASPORT  MEMBER  ACCEPTABLE. 


FROM  160  P.C.F.  TO  169  P.C.F.  OECEW  MEMBER 


CAYUGA  CREEK, NEW  YORK 

MATERIAL  SOURCES 
RIPRAP  AND  FILTER  /  BEDDING 

U.S.  ARMY  ENGINEER  DISTRICT ,  8UFFAL0 
DETAILED  PROJECT  REPORT  ,  APRIL  1979 


PLATE  C-IO 


POSSIBLE  SOURCES  FOR  RIPRAP  AND  FILTER /BEDDING  | 

SOURCE 

ROCK  TYPE 

PROPOSED  USE  I 

LEROY  LIME  AND  CRUSHED  STONE  CO. 

QUARRY  AT  LEROY,  N.Y. 

OFFICE  AT  PAVILLION,  N.Y. 

ONONDAGA  LIMESTONE 

RIPRAP  TYPE  A  1 

FILTER /BEDDING  H 

NIAGARA  STONE  PRODUCTS  CO. 

QUARRY  AT  FLETCHER'S  CORNERS,  N.Y, 
OFFICE  AT  NIAGARA  FALLS,  N.Y. 


LOCKPORT  DOLOMITE 


RIPRAP  TYPE  A 
FILTER/BEDDING 


11  Ml. 


LABORATORY  TES1 

'  RECORD 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

JULY  1976 

ORD  LAB 

LAB  *  103/76. 623B 

OSWEGO  HARBOR  DREDQE  DISPOSAL  DIKE, 
PHASE  1  (RIPRAP) 

Ml.  I  FEBRUARY  1971 


ORD  LAB 

LAB  #  103/71. 6I2C 


BUFFALO  HARBOR  DIKED  DISPOSAL  AREA 
12  (RIPRAP) 


REMARKS 


IE  MEMBER  IS  CAPABLE  OF  PRODUCING  RIPRAP,  THE  NEDROW  MEMBER 
SPECIFIC  GRAVITY  VARIES  FROM  2.63  TO  2.69. 


|€  GRAVITY  VARIES  FROM  2.65  TO  2.80.  THIS  SOURCE  CAPABLE  OF 
|MG  RIPRAP;  HOWEVER  MANAGEMENT  IS  RELUCTANT  TO  DO  SO. 


CAYUGA  CREEK,  NEW  YORK 


MATERIAL  SOURCES 
RIPRAP  AND  FILTER/BEDDING 

U.S.  ARMY  ENGINEER  DISTRICT,  BUFFALO 
DETAILED  PROJECT  REPORT  ,  APRIL  1979 


PLATE  C-ll 


POSSIBLE  SOURCES  OF  COARSE  AND  FINE  AGQRE6A 


SOURCE 

ROCK  TYPE 

BUFFALO  SLAG  CO. 

PIT  AT  MACMIAS,  N.Y. 

OFFICE  AT  BUFFALO,  N.Y. 

GLACIAL  DEPOSIT 

FINE  A06RE0ATE 


COUNTRY  SIDE  SAND  AND  GRAVEL  CO. 
PIT  AT  DAYTON,  N.Y. 

OFFICE  AT  COLLINS,  N.Y. 


GLACIAL  DEPOSIT 


COARSE  AGGREGATE 
FINE  AGGREGATE 


B.R.  DEWITT 

PIT  AT  RIDGEWAY,  N.Y. 

BEACH  DEPOSIT 

FINE  AGGREGATE 

OFFICE  AT  PAVILION,  N.Y. 

EBATES  FOR  CONCRETE 


SE 


RADIAL 

L 

.ABORATORY  TES1 

’  RECORD 

DISTANCE 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

20  Ml. 

APRIL  1972 

ORD  LAB 

LAB  #103/72. 606C 

BLACK  ROCK  LOCK  REHABILITATION 
(NATURAL  SAND) 

I 

> 


I 


FEBRUARY  1970 

NYSDOT 

LAB  #69AF26I 

UNKNOWN 

NOVEMBER  1974 

ORD  LAB 

LAB  #103/75. 606B 

CONFINED  DIKE  DISPOSAL  BUFFALO 
HARBOR  N.Y.  SITE  4  (SAND  BLANKET) 

18  Ml. 


DECEMBER  1970 

ORD  UB 

LAB  #103/72. 6 IOC 

ROCHESTER  HARBOR,  N.Y. 

EAST  PIER  REPAIR  (NATURAL  SAND) 

MAY  1972 

ORD  UB 

LAB  #103/72. 6I0C 

OAK  ORCHARD  HARBOR,  N.Y. 

(NATURAL  SAND) 

MAY  1974 

ORD  LAB 

LAB  #1 03/74. 624C 

OAK  ORCHARD  HARBOR,  N.Y. 

(NATURAL  SAND) 

APRIL  1976 

ORD  UB 

LAB  #103/76. 630B 

CONFINED  DIKED  DISPOSAL 

BUFFALO  HARBOR,  N.Y.  SITE  4 
(NATURAL  SAND) 

SERVICE  RECORD 

DATE  USED 

PROJECT 

EVALUATION 

MAY  1973 

BLACK  ROCK  REHABILITATION 

TOO  EARLY  TO  EVALUATE 

UMKROMN 

UNKNOWN 

UNKNOWN 

JUNE  1979 

CONFINED  DIKE  DISPOSAL  BUFFALO 
HARBOR  N.Y.  SITE  9  (SAND  BLANKET) 

UNKNOWN 

SPECIF 


ROCHESTER  HARBOR,  N.Y. 

EAST  PIER  REPAIR 

SATISFACTORY 

UNKNOWN 

UNKNOWN 

UNKNOWN 

UNKNOWN 

UNKNOWN 

UNKNOWN 

SPECIF 


SPECIF 


PETRO 


r 

i 


SPECIF 


REMARKS 


SPECIFIC  GRAVITY  IS  2.59  (NATURAL  SAND)  AND  2.64  (N.Y.  ffl).  LOW 
ALKALI  CEMENT  REQUIRED.  RETESTING  REQUIRED  PRIOR  TO  USE  ON  THIS 
PROJECT. 


SPECIFIC  GRAVITY  IS  2.62.  COARSE  AGGREGATE  IS  NYS  DOT  APPROVED  BUT  ~ 
WILL  REQUIRE  TESTING  BY  ORDL  BEFORE  USE. 


SPECIFIC  GRAVITY  IS  2.60. 


SPECIFIC  GRAVITY  IS  2.58. 

SPECIFIC  GRAVITY  IS  2,62. 

PETROGRAPHIC  EXAMINATION  ONLY. 


U.S.  ARMY  ENGINEER  DISTRICT,  BUFFALO 
DETAILED  PROJECT  REPORT,  APRIL  1979 


POSSIBLE  SOURCES  OF  CONCRETE  AGGREGATES 


SOURCE  ROCK  TYPE  PROPOSED  USE 


•  i 


FRONTIER  STONE  PRODUCTS  CO.  FILTER/BEDDING 
QUARRY  AT  LOCKPORT,  N.Y.  LOCKPORT  DOLOMITE  COARSE  AOBRE6ATE 
OFFICE  AT  LOCKPORT,  N.Y.  FINE  A6GRE0ATE 


GERNATT  GRAVEL  PRODUCTS 

PIT  AT  COLLINS,  N.Y.  GLACIAL  DEPOSIT  FINE  AGGREGATE 

OFFICE  AT  COLLINS,  N.Y. 


PINE  HILL  CONCRETE  MIX  CO. 

PIT  AT  HEWSTEAD,  N.Y. 

OFFICE  AT  BUFFALO,  N.Y. 

GLACIAL  DEPOSIT 

FINE  AGGREGATE 

ROYALTON  STONE  PRODUCTS  CO. 

QUARRY  AT  GASPORT,  N.Y. 

OFFICE  AT  GASPORT,  N.Y. 

LOCKPORT  DOLOMITE 

COARSE  AGGREGATE 

FINE  AGGREGATE 

SPENCER  AND  HALEY,  INC. 

PIT  AT  FREEDOM,  N.Y. 

OFFICE  AT  DELEVAN,  N.Y. 

GLACIAL  DEPOSIT 

COARSE  AGGREGATE 

FINE  AGGREGATE 
FILTER/BEDDING 

{ 


FILTER/BEDOING 


SE 


RADIAL 

LABORATORY  TES1 

'  RECORD 

DISTANCE 

DATE  TESTED 

LABORATORY 

PROJECT  FOR  WHICH  TESTED 

19  Ml. 

DECEMBER  1974 

ORD  LAB 

LAB  # 108/75. 6 I4B 

CONFINED  DREDGE  DIKE  DISPOSAL 
PROGRAM 

10  Ml. 


14  Ml. 


24  Ml. 


34  Ml. 


42  Ml. 


FEBRUARY  1971 

NYSDOT 

LAB  #70AFI88 

JUNE  1976 

ORD  LAB 

LAB  #103/76.631 B 

CONFINED  DIKED  DISPOSAL, 
BUFFALO  HARBOR,  SITE  4 


AUGUST  1965 

ORD  LAB 

LAB  #101/66. 3I0C 

MARCH  1972 

NYSDOT 

LAB  #7 1 AF257 

APRIL  1976 

ORD  LAB 

LAB  #I03.76.630B 

AUGUST  1978 

ORD  LAB 

LAB  #103/78.6238 

DECEMBER  1976 

NYS  LAB 

LAB  #75AR63 

JANUARY  1972 

NYSDOT 

LAB  #7 1 AF 1 52 

NOVEMBER  1974 

ORD  LAB 

LAB  #103/75. 6G6B 

SEPTEMBER  1979 

ORD  LAB 

LAB  #103/71.6258 

SMOKES  CREEK  PROJECT,  BUFFALO,  N.YJ  i966 
(CONCRETE  AGGREGATE) 


CONFINED  DIKE  DISPOSAL,  BUFFALO 
HARBOR,  N.Y.  SITE  4 
(CONCRETE  AGGREGATE) 


BUFFALO  DISTRICT  WAREHOUSE 
(SIDEWALKS  AND  DRIVEWAY) 


CONFINED  DIKED  DISPOSAL  PROGRAM  JULY 


BUFFALO  DISTRICT  WAREHOUSE  (FLOOR)  SEPTA 


SERVICE  RECORD 

OATE  USED 

PROJECT 

EVALUATION 

SPECIFIC  GRS 

UNKNOWN 

PRIOR  TO  USE 

SMOKES  CREEK  PROJECT,  N.Y. 


SATISFACTORY 


^^!EDMDiKEc?«P;8*L'  BUFFAL°  TOO  EARLY  TO  EVALUATE 

R«ii  SITE  t 


SEP.  -  OCT.  1078 


BUFFALO  DISTRICT  WAREHOUSE 


TOO  EARLY  TO  EVALUATE 


SPECIFIC  6RAI 


SPECIFIC  GRA' 


SPECIFIC  ORA 


SPECIFIC  ORA 
SAMPLED  RIEF 


WELLSVILLE  2ND  RECTIFICATION 
PROJECT  (BEDDING) 


BUFFALO  DISTRICT  WAREHOUSE 


NYSDOT  APPRO 
FINE  AGGREGA 


SPECIFIC  GM 

TOO  EARLY  TO  EVALUATE  RIES  FROM  2, 


TOO  EARLY  TO  EVALUATE  |  SPECIFIC  GRAVITY  IS  2.1 
SIZE  #1),  2.60  (NYS  SIZE  #2)  MATERIAL  SAMPLED  k 
(READY  MIX  PLANT)  HAMBURG,  N.Y. 


REMARKS 


GRAVITY  IS  2.75.  CONCRETE  AGGREGATES  WILL  RETIRE  RETESTING 
USE  FOR  THIS  PROJECT. 


GRAVITY  IS  2.57. 


GRAVITY  IS  2.58 


GRAVITY  IS  2.66 


GRAVITY  IS  2.64 


GRAVITY  IS  2. 


GRAVITY  IS  2.63  (NYS  SIZE  #1)  W.YP  (NYS  SIZE  #2).  MATERIAL 
RIEFLER,  (READY  MIX  PLANT)  HAMBURG,  N.Y. 


VED  SPECIFIC  GRAVITY  IS  2.76.  ORDL  TEST  REQUIRED  FOR 
TE  AND  COARSE  AGGREGATE. 


CAYUGA  CREEK, NEW  YORK 


MATERIAL  SOURCES 
AGGREGATES  FOR  CONCRETE 


U.S.  ARMY  ENGINEER  OISTRICT  .BUFFALO 
DETAILED  PROJECT  REPORT,  APRIL  1979 


SOURCE 

FORMATION 

PROPOSED  USE 

COUNTY  LINE  STONE  00. 

QUARRY  AT  AKRON,  N.Y. 

OFFICE  AT  AKRON,  N.Y. 

LOCKPORT  DOLOMITE 

RIPRAP  TYPE  A 
FILTER/OEDOING 

FRONTIER  STONE  PROOS.  CO. 
QUARRY  AT  LOCKPORT,  N.Y. 
OFFICE  AT  LAMPORT,  N.Y. 


LANCASTER  STONE  PR00UCT8  CO. 
QUARRY  AT  CLARENCE,  N.Y. 


ARRY  AT  CLARBICt,  N.Y. 

FICE  AT  VILLIAMSVILLE,  N.Y. 


LOCKPORT  DOLOMITE 


RIPRAP  TYPE  A 
FILTER /REDD I NO 


ONONDAOA  LIMESTONE 


RIPRAP  TYPE  A 
FILTER/BEDDING 


ORO 

I OS/07. IOSC 


ORO 

I0S/7I.SI2C 


ORO 

IOS/7I.SIM 


ORO 

IOS/7I.S12C 


FEDERAL  CRUSHED  STONE 

ONONOAOA  LIMESTONE 

FILTER/BEDDING 

ORO 

QUARRY  AT  CNEEKTONAQA,  N.Y. 

OFFICE  AT  IUFFALO,  N.Y. 

I0S/7I.SI2C 

ORO 

IOS/76.SORS 


ORO 

1 01/70. 0031 


010 

I0S/M.SO5C 


as 
as 

as 

al 

as 


SUMMARY  SHEET  FOR  LABORATOR 

(riprap  and  filter/bedding) 


TEST  RESU 


PETROGRAPHIC  ANALYSIS  |SRGRAV  ABS.  I  MgSO* 


2.  SO 


CNERTY  LIMESTONE.  FI  RE-MAI  RED,  SLI9HTLY  D9L9NITIC;  DOLOMITE,  FIOE- 
ORAIRED,  Ml COO POROUS 


LIMESTONE-DARK  MED  I  UN-ORA  I  NED,  WITH  SCATTERED  ERLAROED  CALCITE,  2.09  TO  0.0*  TO 

CRYSTALS;  SLIOh.u.  MLOMITIC,  VERY  EVEN  TEXTURED,  DENSE,  HARD,  TOUCH  WITH  2.70  0.0* 


FOSS  I L I  FERGUS  LIMESTONE-DARK  YELLOMISN  MOM,  FINE  TO  VERY  COARSE  ft RAINED;  2.66  TO  .21  TO 
MOD.  HARD.  DENSE,  CONSISTINft  OF  FOSSIL  FRAOMENTS  FLOATING  IR  A  FINE-  2.71  .78* 

•RAINED  CArDONATE  MATRIX;  SLIftHTLY  ARGILLACEOUS  SEAMS. 


LIMESTONE-OUSKY  YELLOM  SROMN:  FINE-DRAINED  EVEN  TEXTURED  TO  MEDIUM  2.S6  TO  0. 10  TD 

2C  DRAINED  AND  FOSSILIFEROUS;  ROCK  IS  DENSE,  NARD,  TOUGH  KITH  SUB  CONCOIDAL  2.71  0.68* 

FRACTURE,  CONTAIRS  NUMEROUS  WAVY,  TWIN  INTERNAL  SEDDIRD  SEAMS. 


a 

a 


DOLOMITE -OLIVE  ORAY,  FIRE-BRAINED.  DENSE,  BUT  CONTAINED  NUMEROUS  VUSS 

1*  DIA.  LINED  WITH  DOLOMITE  CRYSTALS,  ROCK  IS  HARD,  TDUOH  AMD  APPEARS 
MASSIVE. 

2.63  TO 
2.66 

0.81  TO 
(.3** 

DOLOMITE-LIONT  MEDIUM  ORAY,  FINE-DRAINED.  DENSE  TO  SLIDHTLY  POROUS. 
MODERATELY  NARD  AND  TOUOM  WITH  OLOCKY  FRACTURE,  CONTAIRS  MANY  STYLOLITES, 
AND  0YP3UM  FILLED  VUOS. 

2.65  TO 
2.75 

0.95  TO 
1.66* 

DOLOMITE-MEDIUM  DRAYISH  BROWN,  FINE  TO  MEDIUM- DRAINED,  SUDAN Y-TEXTURED, 
DENSE,  HEMODENOUS,  MOD.,  HARD,  TOUCH,  CONTAINS  A  FEW  STYLO LITE  SEAMS. 

2.57  TO 
2.73 

0.51  TO 
2.79* 

CHERTY  LIMESTONE-YELLOWISH  BROWN.  VARIABLY  FINE  TO  C0AR0E-6RAINED,  DENSE, 
HARO,  TOUOM,  DURABLE,  FOSSILIFEROUS  CONTAIN INQ  LARGE  FOSSIL  CORALS  AMD 
LAROE  NODULES  OF  MEDIUM  ORAY  SPECKLED,  DENSE,  FRACTURED,  CNALCEDONIC 
CHERT. 


2.06  TO 
2.7 


■ 


RY  TESTING 


:sults 


FftE  PART 


CLAY  LUMPS hvET-DRY (80  CYCLES)  FREEZE-THAW(35CYCLES) 


HO  EFFECT 


FAIT I HI  AT  BEOOIHI  SEAM8, 
SHALL I HI 


SOME  PART  I  HO  ALOHI  SHALE 
SEAMS 


HO  EFFECT 


SEVERAL  IEDOIRO  FLARE  FRACTURES 


SPALL  I  HI  OF  KDDIHO  FLAME  "Ml  AT  BEDOIHO  PLANE 

SURFACE  SURFACE. 


HO  EFFECT 

HO  EFFECT 

MO  EFFECT 

SOME  PARTIHO  ALONG  STVLOLI TES 

SOME  PARTIHO  ALOHI  BEDOIHO 

NO  EFFECT 

SEAMS. 

RETESTINO  HpUl 
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MATERIAL  SOURCES 
SUMMARY  OF  LAB  TEST  RESULTS 

U.S.  ARMY  ENGINEER  DISTRICT,  BUFFALO 
DETAILED  PROJECT  REPORT,  APRIL  1979 

4  ty  '  P  L  A  T  E  C~ 


SUMMARY  SHEET  FOR  LABORATORY 

_ (RIPRAP) _ _ 

TEST  RE  SU  LI 


PETROGRAPHIC  ANALYSIS 

SPGRAV. 

ABS. 

LIMESTONE  -  HARO,  FINE-GRAINED.  V.  CHERTY,  ARGILLACEOUS,  MEDIUM  GRAY. 

THE  CHERT  LENSES  ARE  VERY  DENSE  BUT  HIGHLY  FRACTURED. 

2.63  TO 
2.69 

0.2% 

DOLOMITE  -  HARO,  TOUGH,  FINE-GRAINED,  SMALL  CALCITE  AND/OR  GYPSUM  FILLED  2.71  TO  0.26  TO 
VUGS,  YELLOWISH  RROWN.  ROCK  6REAKS  WITH  A  BLOCKY  TO  SEMI -CONCHO I  DAL  2.80  0.00% 

FRACTURE. 


ftY  TESTING 


REMARKS 


[ 

|  CAYUGA  CREEK, NEW  YORK 

|  MATERIAL  SOURCES 
!  SUMMARY  OF  LAB  TEST  RESULTS 


U.S.  ARMY  ENGINEER  DISTRICT  ,  BUFFALO 
DETAILED  PROJECT  REPORT,  APRIL  1979 


SOURCE 


BUFFALO  SLAG  CO, 

PIT  AT  NACHIAS,  N.Y. 
OFFICE  AT  BUFFALO,  N.Y. 


COUNTRYSIDE  SAND  AND  GRAVEL  CO. 
PIT  AT  DAYTON,  N.Y. 

OFFICE  AT  NORTH  COLLINS,  N.Y. 


B.R .  DEWITT 

PIT  AT  RIDGEWAY,  N.Y. 

OFFICE  AT  PAV1LLION,  N.Y. 


FEDERAL  CRUSHED  STONE  CO.  Dl V. 
BUFFALO  SLAG  CO. 

QUARRY  AT  CHEEKTOWAGA,  N.Y. 
OFFICE  AT  BUFFALO,  N.Y. 


FRONTIER  STONE  PROOUCTS  CO. 
QUARRY  AT  LOCKPORT,  N.Y. 
OFFICE  AT  LOCKPORT,  N.Y. 


FORMATION 


GLACIAL  DEPOSIT 


GLACIAL  DEPOSIT 


BEACH  DEPOSIT 


ONONDAGA  LIMESTONE 


LOCKPORT  DOLOMITE 


PROPOSED  USE 


FINE  AGGREGATE 


FINE  AGGREGATE 
COARSE  AGGREGATE 


FINE  AGGREGATE 


RIPRAP 

FILTER/BEDDING 


COARSE  AGGREGATE 
FINE  AGGREGATE 


GERMATT  GRAVEL  PRODUCTS 
PIT  AT  COLLINS,  N.Y. 
OFFICE  AT  COLLINS,  N.Y. 


GLACIAL  DEPOSIT 


FINE  AGGREGATE 


SUMMARY  SHEET  FOR  LABORAT<j 

_ (CONCRETE  AGGREGATES,  FILTER/BEDDING  ANO 

TEST  rS 


LAB.NO. 


PETROGRAPHIC  ANALYSIS 

SPGRAV. 

QUARTZ  AND  QUARTZITE  -  271;  LIMESTONE  -  DOLOMITE  *  101;  SANDSTONE-SILT 
STONE  -  <Wl;  IGNEOUS -MET  AMORPHIC  ROCK  FRARMENTS  -  *1;  CNERT  -  51; 

WEATHERED  ROCK  -  ■#;  SHALE-ll- 

2.69 

1.621 

211 

QUARTZ  -  11;  LIMESTONE-DOLOMITE  -  SANDSTONE-1  ILTSTONE  -  6%;  IflNEOUS 

-METAMORPMIC  ROCK  FRAGMENTS  -  Sfc  WEATHERED  ROCK  FRAGMENTS  -  61; 

SHALE  -  11. 

2.61 

1.621 

121 

EB 

103/72. 606C 


103/72. 606C 


•NO 

103/75.6066 

QUARTZ-311;  LIMESTONE-DOLOMITE-311;  SAMDST0NE-SILTST0NE-301;  IGNEOUS 
METAMORPMIC  ROCK  FRAGMENTS- ll;  CHERT-0.51;  SHALE-61. 

2.60 

Rj9| 

211 

TSS/72.0 IOC 

QUARTZ-391;  LIMESTONE-DOLOMITE-61;  SANDSTONE-3 ILTSTONE- 101;  IGMEOUS- 
METAMORPH 1 C  ROCK  FRAGMENTS- 1 11;  WEATHERED  ROCK  FRAGMENTS- 21. 

2.68 

1.671 

.51 

•NO 

103/72. 606C 

LIMESTONE,  ARGILLACEOUS,  DOLONITIC  -  15  671;  LIMESTONE,  ARGILLACEOUS 
LAMINATEO  -  3  71;  LIMESTONE  -  8  101;  CNERTY  LIMESTONE  -  17  371- 

p?/73.337C 

LIMESTONE,  ARGILUCEOUS,  DOLOMI TIC-801;  LIMESTONE,  HIGHLY  ARGILLACEOUS. 
DOLOMI TIC-31;  LIMESTONE,  LAMINATED,  ARGILUCEOUS,  DOLOM 1  Tl C-3J6;  LIMESTONE 
-61;  CHERT-81. 

LIMESTONE- 101;  LIMESTONE.  ARGILUCEOUS  DOLOMI  TIC- 171;  LIMESTONE,  MODE¬ 
RATELY  ARGILUCEOUS,  DOLOMI  TIC-261;  LIMESTONE,  3HALY ,  DOUOMITI C-31; 
LIMESTONE,  CHERTY-71;  CHERT-71. 

2.69 

0.71 

10.11 

19.11 

wm 

LIMESTONE-211;  LIMESTONE.  ARGILUCEOUS.  DOLOMI  TIC-311;  LIMESTONE,  MODE¬ 
RATELY  ARGILUCEOUS,  DOLOM ITI C- 1 6%;  LIMESTONE,  SHALY  LAMINATED- 11; 

CNERTY -LIMESTONE- 111;  CHERT-lll. 

2.69 

0.71 

mm 

FQSSILIFEROUS  LIMESTONE-91;  SILTY  F09SILI FEROUS  LIMESTONE-621;  SHAEY  _ 
FOSSILIFEROUS  LIMESTONE-31;  DOLONITIC  LIMESTONE-61;  CNERTY  lTmESTONE-61; 
FOSSI LI FEROUS  CHERT-lll  (POTENTIALLY  REACTIVE) 

2.686 

0.17! 

O.ll 

DOLOMITE-13  161;  DOLOMrE,  FOSS  1  L  1  FEROUf-2 1  27  :  DOLOMITE-HARD,  TOUGH, 

OLIVE  GRAY-51  651;  DOLOMITE,  LIGHT  TO  MEDIUM  Q RAY-21;  DOLOMITE,  MOTTLED 
YELLOWISH  BROWN -TRACE -ll. 

2.7!  TO 
2.76 

1.91 

ESCB 

m 

21.6  TO 
21.61 

m 

QUARTZ- 331;  L IMESTONE-DOLQM 1 TE-71;  SANDSTONE-SI LT3T0HE-121;  IGNEOUS- 
METAMORPHIC  ROCK  FRAGMENT3-31;  CHERT-H;  SHALE-81;  WEATHERED  ROCK  FRAG¬ 
MENTS-!!. 

2.  08 

2.61 

25.61 

|S/76.625« 

QNARTZ-301;  SANDSTONE  AND  SILTSTONE-Hl;  LIMESTONE  AMD  DOLOMITE-61; 

IGNEOUS  AND  METAMORPMIC  ROCK  FRAGMENTS-M;  SHALE-61;  WEATHERED  ROCK 
FRA6MENTS-21;  CHEIT-31  (POTENTIALLY  REACTIVE) 

2.169 

2.681 

SO.  11 

I 

I 


ATORY  TESTING 


NG  AND  RIPRAP 


SOURCE 

FORMATION 

PROPOSED  USE 

LANCASTER  STONE  PRODUCTS 

OUARRY  AT  CLARENCE,  N.Y. 

OFFICE  AT  MILLI AMSVILLE,  N.Y. 

ONONDAOA  LIMESTONE 

F  .TLR  sEC.  IN J 

ROV ALTON  STONE  PRODUCTS 
OUAtW  AT  OASPORT,  i.Y. 

OFFICE  AT  GASPORT,  N.Y. 


LEROY  LIME  AND  CRUSHED  STONE  CO. 

OUARRY  AT  LEROY,  N.Y. 

OFFICE  AT  PAVILllON,  N.Y. 

ONONDAOA  LIMESTONE 

\ 

J* 

RIPRAP  TYPE  A 

PINE  HILL  CONCRETE  CORP. 

PIT  AT  NEMSTEAO,  N.Y. 

OFFICE  AT  BUFFALO,  N.Y. 

OLACIAL  DEPOSIT 

FINE  AOOREOATE 

LOCKPORT  DOLOMITE 


COARSE  AOOREOATE 
FIRE  AOOREOATE 


ODD 

108/78.0230 


SPENCER  AND  HALEY,  INC. 
!  PIT  AT  FREEDOM,  N.Y. 

]  OFFICE  AT  DELEVAN,  N.Y. 


OLACIAL  DEPOSIT 


COARSE  AOOREOATE 
FINE  AOOREOATE 


Il 

9 


SUMMARY  SHEET  FOR  LABORATOR 

(CONCRETE  AGGREGATES  AND  RIPRAP) 


TEST  RESU 


PETROGRAPHIC  ANALYSIS 


SPGRAV. 


rx3rr:aH23i 


LtMESTONE-11%;  LIMESTONE.  AROIUACGOUS.  DOLOMITIC-25%1 LIMESTONE,  NIOMLV  2.15  0.50%  1% 

ARGILLACEOUS,  DOLCNITIC-H;  CHERTY  LIME! TOME- 17%;  CHERT  M%. 


MVS  #3t  LIMES  TOME- 37%;  CMERTY  LIMESTONE-071;  CNERT-0%1  ARGILLACEOUS 
LIMESTOME-7%. 


QUARTZ-321;  L IMESTON E-OOLOM I TE-021;  SANDSTONE  AMO  SILT8TRME- 1(1;  IGNEOUS-  2. 
METAMORPH I C  ROCK  FRAGMENTS-O?.;  CMERT-1%;  WEATHERED  ROCK  FRAWErTS-TRACE; 
SHALE-5%- 


SARTZ  AND  QUARTZITE- 31%;  LIMESTONE  AMD  DOLOMITE-221;  SANDSTONE  AND 
LCAREOUS  SlLTSTONE-3»i  I  SNOWS  AND  MET  AMORPHIC  ROCK  FRA«MENTS-7%; 
MALE-TRACE;  WEATHERED  PARTICLES- 1 %;  CHERT-TRACE. 


SANDSTONE  AND 


QUARTZ-TRACE;  LIMESTOME-DOLOSTONE-OOl;  SANDSTONE  AND  S I  LTSTONE-Ml: 

I  ONEOUS-METAMORfN  I C  ROCK  FRAGMENTS-Gfc  CHERT- 2%;  WEATHERED  ROCK  FRAGMENTS 
-2%;  SHALE-2%. 


SANDSTONE,  QUARTZITE  AND  SILTSTONE-OM;  LIMESTONE  AND  DOLOMITE-20% 
IGNEOUS  AND  METAMORPNIC  ROCK  FRAGMENTS-  M:  MULE  AND  CLAY  STONE- 3%; 
CHERT  AHD  CMERTY  LlMESTONE-Sl-  POTENTIALLY  REACTIVE) 


CHERT  AHD  CMERTY  LlMESTON£-S%.  (POTENTIALLY  REACTIVE) 


ARTZ-TRACE:  SANDSTONE.  QUARTZITE  AND  SILTSTONE-7S%{ 
LOMITE-9%;  SMAUE -3%;  fcHMT-5%  (POTENTIALLY  REACTIVE) 


2.70 

l.d 

2.59 

1.52% 

2. OH 

i.es% 

2. 020 

1.72% 

2.000 

1.051% 

REMARKS 


TESTEO  rat  CONCRETE  AtOREOATE  AMD  CELL  FILL.  HOT  ACCEFTAILE 
FM  COMCtETE  AlflRERATE. 


TESTED  FOt  COMCtETE  AMRE&ATE  AMD  DEEMED  UNM I  TAtLE  OUE  TO 
HIM  CHEAT  COM  TOT. 


SAMPLED  FROM  STOCKPILE  AT  PINE  HILL  CONCRETE  PLANT  (READY 
MIX) 


NTS  APPROVED  FOR  CONCRETE  AMRCNATE.  MILL  REQUIRE  ORDL 
TEST I HO  BEFORE  USE. 


NATURAL  SAND 


ORAVEL  NY  #1  AND  2. 


NYSDOT  ffl 


CAYUGA  CREEK ,NEW  YORK 


■vsoot  ft 


MATERIAL  SOURCES 
SUMMARY  OF  LAB  TEST  RESULTS 
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APPENDIX  D 

PERTINENT  CORRESPONDENCE 


U.S.  Any  Engineer  District,  Buffalo 
1776  Niagara  Street 
Buffalo,  New  York  14207 


Nmw  York  State  Oapartment  of  Environmental  Conservation 

SO  Wolf  Rood,  Albany,  New  York  12233 


r  1 


Peter  A.  A.  Berle, 
Commissioner 


DIVISION  OF  WATER 
FLOOD  PROTECTION  BUREAU 


June  29,  1979 


Colonel  George  P.  Johnson 

District  Engineer 

Department  of  the  Army 

Buffalo  District,  Corps  of  Engineers 

1776  Niagara  Street 

Buffalo,  New  York  14207 

Dear  Colonel  Johnson: 

This  is  in  reply  to  your  letter  of  June  26,  1979,  requesting  a  letter 
of  intent  to  provide  assurances  of  local  cooperation  for  a  proposed 
local  flood  protection  project  on  Cayuga  Creek  in  the  Town  of  Cheektowaga, 
New  York.  Please  be  assured  that,  at  the  appropriate  time,  this  Depart¬ 
ment  will  provide  the  necessary  items  of  local  cooperation  as  noted  in 
your  letter  for  any  project  which  is  economically  justified,  engineeringly 
and  environmentally  sound  and  meets  local  needs. 


nee  rely, 


s  F.  Kelle) 

f,  Water  Management  Group 


cc:  P.  Buechi,  w/incoming 
C.  Bryan,  w/incoming 
RLK/ea 


NCBED-PN 


ps2225 

26  June  1979 


James  7.  Kelley,  Chief  of  Water 
Man* seven t  Croup 

Hew  York  State  Department  of  Environmental  Conservation 
SO  Wolf  Road 
Albany,  NY  12233 


Dear  Mr.  riel  lev: 

The  purpose  of  this  letter  is  to  request  a  letter  of  intent  to  provide 
assurances  of  local  cooperation  on  the  Cayuga  Creek  flood  control 
project  in  Cheektovaga.  NY. 

In  lace  March  1978,  copies  of  the  draft  Detailed  Project  Report  were 
forwarded  for  your  agency's  review  and  consent.  I  have  received  a  reply 
fro*  you  regarding  chat  draft,  however,  I  have  not  received  any  indication 
concerning  the  State's  intentions  regarding  the  articles  of  local  cooper¬ 
ation  that  are  discussed  in  the  draft  DPR. 

I  am  presently  completing  the  final  Detailed  Project  Report.  The  report 
la  schadulsd  to  be  submitted  through  my  Division  Office  to  Office,  Chief 
of  Engineers  on  27  July  1979.  The  report  must  contain  a  latter  of 
intent  from  the  non-Federal  sponsor  expressing  its  willingness  to  provide 
the  required  assurances  of  local  cooperation  at  the  appropriate  time. 

Please  send  me  vour  letter  indicating  that  MgSDEC  does  intend  to  act 
as  local  cooperator  for  ths  Cayuga  Creak  flood  control  project  end  that 
they  will  furnish  assurances  satisfactory  to  the  Secretary  of  the  Army; 
to  wit: 


a.  Provide  without  cost  to  the  United  States,  all  lands,  ease¬ 
ments,  and  righta-of-vay  necessary  for  construction  and  subsequent 
maintenance  of  the  project  works.  Xn  acquiring  lands,  easements  and 
rights-of-way  for  constructions  end  subeequent  maintenance  of  the 
project,  the  State  of  Hew  York  will  comply  with  the  appllcaftle  provi¬ 
sions  of  the  Uniform  Relocation  Assistance  and  Real  Property 


HCBED-PN 
Juu  F.  lUllty 

Acquisition  Policies  Act  of  1970,  "Public  Lew  91-646,  approved 
2  January  1971  and  prohibit  future  development  within  ponding  ereea; 

b.  Hold  and  save  the  United  Statee  free  Aon  damages  due  to  the 
construction  and  maintenance  <f  the  works  except  for  damages  due  to 
the  fault  or  negligence  of  the  Government  or  Its  Contractors; 

c.  Take  over,  maintain,  and  operate  the  project  after  eaaple- 
tlon,  in  accordance  with  regulations  prescribed  by  the  Secretary  of 
the  4rny; 

d.  Accomplish,  without  cost  to  the  United  States,  ell  necessary 
changes  in  appemsnant  utilities,  sewers  snd  special  facilities; 

e.  Segulate  the  use  of  the  flood  plain  so  as  not  to  degrade  or 
ancroch  on  project  capacities  or  hinder  maintenance  and  operation; 
and 

f.  Effect  flood  plain  management  between  the  upstream  end 
downstreat  project  limits  by: 

1.  Regulating  future  development  In  accordance  with  regulations 
developed  by  the  Pedersl  Insurance  Administration,  Department  of 
Housing  snd  Urban  Development:  and 

2.  Warning  property  owners  annually  that  tbs  project  does  not 
provide  protection  against  floods  greater  than  the  100-year  flood 
elevation. 

If  you  or  your  staff  have  any  questions  regarding  this  matter,  please 
contact  Hr.  Joseph  Hassey  of  my  office,  the  Study  Manager  for  Cayuga 
Creek. 

Sincerely  fours. 


GEORCE  P.  JOHKSOH 

”  •toon m  <i t  Colonel,  Corps  of  Engineers 

District  Engineer 

CF: 

NCDRE-B 

'Oc. 


4«w  York  State  Department  of  Environmental  Conservation 

•0  Wolf  Road,  Albany,  New  York  12233 


r  i 


OFFICE  OF  REGIONAL  OPERATIONS 
WATER  MANAGEMENT  GROUP 


Peter  A.  A.  Berle, 
Commissioner 


May  19,  1978 


Mr.  Donald  M.  Liddell 

Chief,  Engineering  Division 

Department  of  the  Army 

Buffalo  District,  Corps  of  Engineers 

1776  Niagara  Street 

Buffalo,  New  York  14207 


Re:  Cayuga  Creek  Watershed  Detailed 
Project  Report _ 


Dear  Mr.  Liddell: 

We  have  reviewed  the  draft  detailed  project  report  for  the  Cayuga  Creek 
Watershed  Section  205  Project  and  have  the  following  comments: 

1.  Page  iii  -  The  24-inch  pipe  passing  through  the  concrete  wall  between 
the  quarry  ponds  will  have  both  a  flap  gate  and  a  sluice  gate,  while  the 
18-inch  pipe  through  the  concrete  wall  near  the  bridge  will  only  have  a 
flap  gate.  To  provide  additional  protection  against  floodwater  backup 
through  the  18-inch  pipe,  it  is  recommended  that  a  sluice  gate  be  provided 
on  this  pipe  as  well. 

2.  Page  13  -  Regarding  wastewater  treatment  plant  discharges  to  Cayuga 
Creek,  only  the  Town  of  Lancaster  plant  is  still  discharging  to  the 
creek.  Flows  from  the  Village  of  Lancaster  and  Village  of  Depew  plants 
are  now  directed  to  the  Buffalo  Sewer  Authority  treatment  plant.  The 
treatment  plant  just  downstream  of  the  confluence  of  Cayuga  Creek  and 
Buffalo  Creek  is  a  Town  of  Cheektowaga  facility. 

3.  Page  24  -  Erie  County  completed  an  extensive  rebuilding  project  on 
Borden  Road  during  1977,  including  a  new  bridge  over  Cayuga  Creek  and 
erosion  control  facilities  downstream  of  the  bridge.  As  a  result  of 
this  work,  the  threat  to  Rowley  Road  from  bank  erosion  downstream  of 
the  Borden  Road  bridge  has  been  greatly  reduced  if  not  eliminated. 

4.  Page  55  -  Construction  of  the  project  will  prevent  floodwaters  from 
the  creek  from  picking  up  salt  from  the  adjoining  highways,  however, 
salt  from  the  highways  will  continue  to  enter  the  creek  from  normal 
storm  sewer  discharges  to  the  creek.  The  beneficial  effect  of  the 
project  on  streamwater  quality  from  the  standpoint  of  reduction  in 
highway  salt  is,  therefore,  questionable. 


Mr.  Donald  M.  Liddell 
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May  19,  1978 


5.  Page  69  -  The  writer  cannot  agree  with  the  recommendation  of  the 
Department  of  Interior,  Fish  and  Wildlife  Service  that  the  levee  be 
left  unmowed  to  enhance  wildlife.  Mowing,  fertilizing  iodic 

herbicide  treatment  are  all  essential  to  maintain  a  healthy  sod  cover 
on  the  levee.  An  unmown  levee  would  also  be  an  open  invitation  to 
woodchucks  to  establish  their  destructive  network  of  burrows. 

6-  Page  A-l  -  in  reviewing  the  floods  of  record,  the  flood  of  August  30, 
1975  is  noted  as  being  the  most  recent  significant  flood.  However,  the 
table  on  page  28  does  not  indicate  that  a  significant  discharge  took 
place  in  August  1975.  Rather,  the  table  indicates  that  the  peak  discharge 
for  1975  occurred  in  January.  It  would  appear  that  the  table  is  in  error. 

7.  Page  A-lQ  -  The  text  indicates  that  the  transverse  levee  is  designed 
to  provide  100-year  flood  protection  and  overtops  for  any  flood  greater 
than  the  design  flood.  This  does  not  agree  with  the  major  project 
features  presented  on  page  i,  where  it  is  stated  that  the  transverse 
levee  will  have  three  feet  of  freeboard  and  the  transverse  wall  will 
have  two  feet  of  freeboard.  The  text  on  page  A- 10  further  states  that 
the  levee  will  have  a  "fuse  plug"  placed  in  it  to  avoid  sudden  failure 
for  floods  greater  than  the  design  flood.  This  is  the  only  place  in 
the  report  where  the  existence  of  a  fuse  plug  is  mentioned.  No  other 
details  are  provided,  which  leads  the  writer  to  question  what  is  meant 
by  a  "fuse  plug"  in  the  proposed  levee  and  how  will  it  operate? 

8.  Page  B-35  -  The  description  of  wastewater  treatment  facilities  does 
not  reflect  current  conditions  as  noted  in  comment  2  above. 

9.  Page  C-5  -  It  is  noted  with  approval  that  the  Corps  proposes  to  use 
precast  concrete  blocks  for  erosion  protection  rather  than  their  normal 
stone  riprap.  The  use  of  these  blocks  will  not  only  provide  the  erosion 
protection  needed,  but  should  also  help  to  alleviate  the  usual  vandalism 
problems  associated  with  the  Corps  stone  riprap. 

In  summary,  it  appears  that  the  Corps  has  develpped  a  reasonable  project 
to  alleviate  the  almost  annual  flooding  that  occurs  along  Cayuga  Creek 
in  the  Union  Road-William  Street  area. 


Sincerely, 


*A 


s  F.  Kelley*  * 

f,  Water  Management  Group 


cc:  P.  Buechi 
TEA/ea 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE _ 

U,  S.  Courthouse  and  Federal  Building,  Syracuse,  New  Vork  13^60 

May  17,  1978 


Mr.  Donald  M,  Liddell 

Chief,  Engineering  Division 

Department  of  the  Army 

Buffalo  District,  Corps  of  Engineers 

1776  Niagara  Street 

Buffalo,  New  York  14207 

Dear  Mr.  Liddell: 

We  have  reviewed  the  March  1978  (Draft)  Detailed  Project  Report  for 
Flood  Management  in  the  Cayuga  Creek  Watershed  prepared  by  your 
office. 

The  proposal  does  not  appear  to  have  any  effect  on  planned  or  existing 
projects  which  involve  the  Soil  Conservation  Service. 

We  suggest  that  your  agency  involve  the  Erie  County  Soil  and  Water 
Conservation  District  located  at  the  Farm  and  Home  Center,  21  South 
Grove  Street,  East  Aurora,  New  York  in  your  coordination  activities. 
The  district  has  an  interest  in  erosion  control  and  water  management 
activities. 

We  appreciate  the  opportunity  to  review  and  comment  on  this  proposal. 


Robert  L.  Hilliard 
State  Conservationist 


cc:  Herbert  J.  Lyford,  AC,  SCS,  Batavia,  New  York 

Douglas  J.  Dettenrieder,  DC,  SCS,  East  Aurora,  New  York 


ERIE  COUNTY  WATER  AUTHORITY 

fu.icott  squari  iuuuying  •  ruffalo,  nf.w  york  m2(m 
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April  10,  1978 


Mr.  Donald  M.  Liddell 

Chief,  Engineering  Division 

Department  of  the  Army 

Buffalo  Dist.,  Corps  of  Engineers 

1776  Niagara  Street 

Buffalo,  New  York  14207 


Dear  Mr.  Li ddel  1  : 


I  have  reviewed  the  detailed  project  report  for  flood  management 
in  the  Cayuga  Creek  watershed  and  I  am  greatly  impressed  with 
the  thoroughness  and  diligence  that  was  rendered  in  collecting 
the  data  informing  the  public  in  preparing  the  necessary  alter¬ 
natives  to  arrive  at  a  solution. 

I  can  offer  nothing  to  improve  upon  the  recommendations,  which 
to  me  seem  most  adequate  and  economic  for  the  purpose. 


Yours  very  truly, 

ERIE  COUNTY  WATER  AUTHORITY 

RoV/W.  Van  De  Bogart,  P.  E. 
Senior  Distribution  Engineer 


mbm 


cc:  C.  J.  Henningson 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
FISH  AND  WILDLIFE  SERVICE 
100  Grange  Place 
Room  202 

Cortland,  New  York  13045 


April  6,  1978 


Colonel  Daniel  D.  Ludwig 
District  Engineer 

Buffalo  District,  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 


Dear  Colonel  Ludwig: 

This  is  in  response  to  a  request  by  Mr.  Liddell  of  your  office  in  his 
letter  of  March  31,  1978,  requesting  our  comments  on  the  draft  Detailed 
Project  Report  (DPR)  for  Flood  Management  in  Cayuga  Creek,  Cheektowaga,  New 
York.  This  office  submitted  a  detailed  Fish  and  Wildlife  Report  under  the 
authority  of  the  Fish  and  Wildlife  Coordination  Act  on  February  8,  1978. 
This  letter  will  serve  to  revise  that  report  in  light  of  the  recent  changes 
In  our  understanding  of  the  project  resulting  from  clarification  of  details 
In  your  draft  DPR. 

As  we  now  understand  it,  the  selected  plan  includes  concrete  walls,  earth 
levees,  erosion  protection,  ponding  areas  with  culvert  pipes  and  flap 
gates,  and  some  minor  channel  improvement  work  all  located  upstream  of  the 
Union  Road  bridge  over  Cayuga  Creek. 

Streamside  vegetation  will  be  destroyed  along  1400  feet  of  the  creek 
comprising  about  1.7  acres.  This  represents  a  loss  of  riverine  wildlife 
habitat  and  loss  of  cover  and  food  supply  to  fish  in  the  creek.  Grading 
of  banks  and  minor  channelization  will  cause  problems  of  sedimentation 
and  turbidity  in  the  creek,  probably  resulting  in  mortality  of  aquatic 
organisms. 

The  transverse  levee  will  occupy  about  1.2  acres  of  land  vegetated 
primarily  with  shrubs  and  herbaceous  plants  having  some  value  for  wildlife. 
The  two  small  ponds  to  be  used  as  a  ponding  area  will  not  be  significantly 
affected  and  do  not  represent  important  natural  resources. 
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We  recognize  that  it  will  be  impossible  to  maintain  existing  streamside 
vegetation  within  the  project  area.  We  recommend,  however,  that  stream- 
banks  be  planted  with  riparian  shrubs  and  herbaceous  plants  up  to  the 
edge  of  the  project  immediately  after  construction  as  a  mitigatory 
measure.  We  continue  to  recommend  a  plan  to  minimize  erosion,  siltation, 
and  pollution,  and  plantings  on  the  levee  as  outlined  in  our  previous 
report. 

Please  continue  to  coordinate  this  project  with  us  as  it  develops,  and 
advise  us  of  any  changes  or  additions  to  the  project  so  that  we  may 
revise  or  supplement  our  report  as  necessary. 


Sincerely, 

Paul  P.  Hamilton 
Field  Supervisor 
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Daniel  D.  Ludwig 

Colonel,  Corps  of  Engineers 

Department  of  the  Army 

Buffalo  District,  Corps  of  Engineers 

1776  Niagara  Street 

Buffalo,  New  York  14207 


Nr  t-nro 

RE:  Flood  Control  Project  Cayuga  Creek 
Joseph  Lipowski  Town  of  Cheektowaga 

43  Mona  Ct. 

684-1714  Dear  Mr.  Ludwig: 


In  response  to  your  request  for  input  from  the  Town 
of  Cheektowaga  dated  March  1,  1978  attached  hereto  please 
find  a  letter  by  our  Town  Engineer  Mr.  Chester  L.  Bryan. 
The  Planning  Board  concurs  with  the  conments  of  Mr.  Bryan. 

Thank  you  for  the  opportunity  to  comment  on  this 
matter. 

1  i 

Sincerely  yours, 

’  ...r— : — 

Salvatore  La  Greca 
Chairman,  Planning  Board 

SLGrkmb 
Attachment 


Public  Meetings  Held  At  Council  Chambers  On  Second  Thurtdey  Of  Eectt 


Town  of  Chaektowaga 

TOWN  HALL  -  BROADWAY  AND  UNION  HOAD  ~  CHCCKTOWAOA.  NCW  YORR  !«»*» 


CHCSTCR  L.  BRYAN,  p.t. 
town  cMaiNCca 


1IB-BU1IM 


Hatch  10 ,  1978 


Hr.  Salvatore  LaGreca, 

Chai rman 

Cheek  towaga  Planning  commission 


Dea r  Sal : 

We  reviewed  the  letter  of  March  1,  1978  from  the  Corps  of 
Engineers  Co  you  about  their  proposal  Co  construct  4  levee  as  shown 
on  their  map.  This  levee  would  be  constructed  in  the  Cayuga  Creek 
Flood  Plain  in  order  to  protect  properties  in  the  vicinity  of  Union 
and  William  from  flooding.  In  the  past  few  years  this  area  was 
flooded  resulting  in  damages  to  the  contents  of  several  commercial 
bui ldings . 

We  see  no  violation  of  any  Town  land  use  for  this  area.  The 
levee  will  be  const  ructed  in  an  area  zoned  CH  and  R.  There  will 
probably  be  minor  air  pollution  due  to  dust  while  the  work  is 
under  construction  and  some  siltation  is  possible  in  Cayuga  Creek. 
Other  than  some  small  inconveniences  to  Creek  Side  Park  and  traffic 
in  the  area  we  see  no  other  short  term  problems.  The  long  term 
benefits  from  this  project  are  needed.  The  map  shows  two  (2) 
abandoned  quarries.  The  one  ( 1 >  at  the  rear  of  the  Knights  of 
Columbus  Building  seems  pretty  shallow  and  contains  unsightly 
debris  .  The  levee  should  not  cause  any  worsening  of  the  existing 
conditions  . 

Since  the  letter  was  addressed  to  you  as  Chairman  of  the 
Planning  Commission  you  may  want  to  reply  to  the  Corps  of  Engineers 
on  this  project. 


CLB :mjh 
enc . 


Very  truly  yours, 

TOWS  Or  CHEEKTOWAGA 

Chester  L.  Bryan,  P.B. 
Town  Engineer 


Z 
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UNITLD  STATES'--'- 
DEPARTMENT  OF  THE  INTERIOR 
FISH  AND  WILDLIFE  SERVICE 

100  Grange  Place 
Room  202 

Cortland,  New  York  13045 


February  8,  1978 


Colonel  Daniel  0.  Ludwig 
District  Engineer 

Buffalo  District,  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Colonel  Ludwig: 

This  constitutes  our  detailed  report  on  effects  the  proposed  Flood 
Management  Project  on  Cayuga  Creek,  Town  of  Cheektowaga,  Erie  County, 
New  York  would  have  on  fish  and  wildlife.  It  has  been  prepared  under 
the  authority  of  Section  2(b)  of  the  Fish  and  Wildlife  Coordination 
Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661  et  seq.).  The  project 
was  authorized  under  Section  205  of  the  Flood  Control  Act  of  1948. 

This  report  is  based  on  the  preliminary  feasibility  of  May,  1975  and 
other  information  provided  by  your  staff.  The  report  has  the  con¬ 
currence  of  the  Division  of  Fish  and  Wildlife  of  the  New  York  State 
Department  of  Environmental  Conservation  as  signified  by  the  attached 
letter  from  Director  Herbert  F.  Doig,  dated  January  ”3,  1978. 

Description  of  the  Project 

Under  the  recommended  plan.  Plan  C  with  modifications,  the  project 
would  be  located  in  the  Town  of  Cheektowaga,  Erie  County,  New  York. 

The  proposed  project  would  be  located  on  the  north  bank  of  Cayuga 
Creek,  east  of  the  intersection  of  Union  Road  and  William  Street. 

The  project  would  consist  of  construction  of  approximately  1,200 
feet  of  levee  in  two  connected  sections.  The  levee  would  begin  at 
Union  Road  and  proceed  approximately  400  feet  eastward  along  the  creek 
bank.  Another  section  would  be  constructed  from  that  point  approxi¬ 
mately  800  feet  northward.  Most  of  the  levee  would  be  approximately 
10  feet  high.  An  interior  drainage  system  and  ponding  area  would 
be  built  behind  the  levee.  Design  specifications  have  not  yet  been 
Issued  for  the  project.  The  levee  would  provide  200  year  flood 
protection  to  areas  of  Cheektowaga. 
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Aquatic  Resources 

Cayuqa  Creek  is  a  tributary  of  the  Buffalo  River  which  flows  eastward 
to  Lake  Trie.  The  creek  is  presently  one  of  the  last  undeveloped 
corridors  through  the  Buffalo  metropolitan  area.  In  the  project  area, 
the  creek  is  normally  1/2  to  2  1/2  feet  deep  and  30  to  80  feet  wide. 

The  bottom  has  a  pool  and  riffle  configuration,  consisting  of  boulders, 
cobbles  and  gravel  over  bedrock  and  some  silt  and  sand  in  the  pools. 

Banks  are  undercut  in  some  places.  Water  quality  in  the  project  area  is 
affected  by  the  discharge  of  effluent  from  three  waste  treatment 
facilities  upstream.  A  strip  of  vegetation  lines  the  creek  on  both  sides 
dominated  by  overhanging  eastern  cottonwood,  black  willow  and  white  ash 
in  the  overstory,  and  various  shrubs  and  herbaceous  plants  in  the  under¬ 
story.  Larqe  number  of  certain  pollution  tolerant  benthic  organisms 
inhabit  the  stream.  The  creek  supports  a  limited  warmwater  fishery  in 
that  stretch  which  includes  the  project  area.  Among  the  fish  species 
recorded  there  are  carp,  smallmouth  lias.,  largeinouth  bass,  white  sucker, 
blueqill,  and  several  minnows,  fishing  pressure  is  thought  to  be  light 
in  this  area  due  to  restricted  access  and  low  quality  fishing.  Opportun¬ 
ities  could  be  Improved  in  the  future,  however,  with  scheduled  improvements 
in  water  quality  and  opening  of  new  parklands. 

Two  small  ponds  totaling  about  two  acre*  are  located  near  the  north  bank  of 
the  creek,  interconnected  at  their  north  ends  and  separated  by  a  narrow 
strip  of  land.  They  were  apparently  created  by  a  quarrying  operation  to 
remove  stone  for  construction.  Several  cottonwoods  grow  at  the  north  end  of 
the  ponds  and  a  dense  group  of  shrubs,  including  hawthorn,  grow  at  the  south 
end.  A  parking  lot  extends  to  the  western  edge,  and  lawn  to  the  eastern 
edge.  The  ponds  have  not  been  surveyed  but  their  fisheries  value  is  thought 
to  be  low. 

Terrestrial  Resources 


Lands  north  of  the  Creek  associated  wit.fi  I  he  project  are  generally  low 
quality  habitat  for  wildlife.  Most  of  the  levee  would  cross  fields  of 
mown  grass.  It  would  also  cross  an  abandoned  field  and  the  ponds  described 
above.  No  wildlife  inventory  is  available  for  the  project  area,  but  song¬ 
birds  and  small  mammals  occur  here.  Hunting  and  trapping  pressure  is 
unknown  but  thought  to  be  nonexistent. 

Project  Impacts  on  Aquatic  and  Terrestrial  Ecosystems 


One  section  of  levee  would  extend  along  the  north  bank  of  the  creek  for 
approximately  400  feet.  Because  of  the  proximity  of  the  levee  construction 
to  the  creek  bank,  a  400  foot  strip  of  streamside  vegetation  may  or  may 
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not  be  destroyed,  depending  on  the  exact  location  of  the  levee.  This 
would  represent  a  loss  of  cover  and  food  supply  to  fish  and  wildlife  in 
and  along  the  creek.  Erosion  and  siltation  into  the  creek  presents  another 
potential  problem,  especially  during  construction.  The  resulting  turbidity 
could  cause  fish  mortality  downstream  from  the  project. 

The  other  section  of  levee  would  extend  northward  away  from  the  creek  for 
approximately  800  feet,  crossing  and  destroying  the  two  small  ponds. 

Because  of  the  low  quality  of  fish  and  wildlife  habitat  represented  by 
these  ponds,  no  significant  fish  and  wildlife  losses  are  expected.  The 
construction  of  this  levee  system  would  mean  the  loss  of  approsimately 
1-3  acres  of  terrestrial  habitat,  which  may  or  may  not  Include  the 
riparian  vegetation  discussed  above.  The  construction  phase  of  this 
project  would  cause  some  displacement  and  subsequent  loss  of  wildlife  in 
the  Immediate  area. 

Plan  of  Development  for  Aquatic  and  Terrestrial  Ecosystems 

Streamslde  vegetation  should  be  left  undisturbed  along  Cayuga  Creek  to 
prevent  the  loss  of  this  fish  and  wildlife  habitat.  Measures  should  be 
taken  to  prevent  erosion  and  siltation  of  the  creek,  especially  during 
and  Immediately  after  construction.  One  way  to  accomplish  this  and  to 
mitigate  the  loss  of  terrestrial  habitat  would  be  to  plant  grasses  on 
the  levee  as  soon  as  possible  after  construction.  The  levee  should  be 
left  in  Its  natural  condition  to  grow  in  a  natural  succession,  thus 
reestablishing  wildlife  habitat.  This  would  also  save  on  maintenance 
costs . 


Recommendations 


We  recommend  that: 

1.  The  Cayuga  Creek  Flood  Management  Project  be  designed  such  that  the 
existing  strip  of  vegetation  along  the  north  bank  of  Cayuga  Creek  will 
remain  unaltered  during  construction. 

2.  Prior  to  construction,  a  plan  be  developed  by  the  Corps  of  Engineers 
In  cooperation  with  other  responsible  Federal  and  State  agencies,  to 
minimize  the  effects  of  erosion,  siltation,  and  water  pollution  in 
Cayuga  Creek  downstream  from  the  project  during  and  after  construction. 

3.  To  mitigate  project-caused  destruction  of  wildlife  habitat,  the  levee 
should  be  planted  In  grasses  as  soon  as  possible  after  construction, 
and  be  subsequently  left  to  natural  succession. 


Please  continute  to  coordinate  this  project  with  us  as  it  develops,  and 
advise  us  of  any  changes  or  additions  to  the  project  so  that  we  may 
revise  or  supplement  this  report  or,  if  necessary,  prepare  a  new  one. 


Sincerely  yours , 


Paul  P.  Hamilton 
Field  Supervisor 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
FISH  AND  WILDLIFE  SERVICE 
100  Grange  Place 
Room  202 

Cortland,  New  York  13045 


December  7,  1977 


Colonel  Ludwig 
District  Engineer 

Buffalo  District,  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 


Dear  Colonel  Ludwig: 

Enclosed  please  find  2  copies  of  our  preliminary  draft  of  the  fish 
and  wildlife  report  on  the  proposed  Flood  Management  Project  on 
Cayuga  Creek,  Cheektowaga,  New  York. 

Please  review  this  draft  and  provide  us  with  any  appropriate  comments 
by  December  30,  1977.  If  we  do  not  hear  from  you  by  that  date,  we 
will  assume  that  you  have  no  objections  or  substantive  comments,  and 
we  will  issue  the  final  report. 


Sincerely  yours, 

Paul  P.  Hamilton 
Field  Supervisor 


Enclosures 
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PREUMINAR/  DRAFT 
F or  Review  Purpoaea  Only 

Colonel  Daniel  D.  Ludwig  (December  7,  1977) 

District  Engineer 

Buffalo  District,  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Colonel  Ludwig: 

This  constitutes  our  fish  and  wildlife  report  on  the  proposed  Flood 
Management  Project  on  Cayuga  Creek,  Cheektowaga,  New  York.  It  has 
been  prepared  under  the  authority  of  the  Fish  and  Wildlife  Coordina¬ 
tion  Act  (16  U.S.C.  661).  We  are  reporting  on  the  effects  of  Plan  C, 
with  modifications,  as  outlined  in  the  preliminary  feasibility  report 
of  May,  1975. 

This  report  was  coordinated  with  the  Division  of  Fish  and  Wildlife 
of  the  New  York  State  Department  of  Environmental  Conservation,  who 
by  Mr.  Doig's  letter  of  ,  concur  with  the  findings 

and  recommendations  of  the  report. 


Description  of  the  Project 

The  project  is  located  in  the  Town  of  Cheektowaga  in  Erie  County, 

New  York.  The  proposed  local  protection  plan  is  located  on  the 
north  bank  of  Cayuga  Creek,  east  of  the  intersection  of  Union  Road 
and  William  Street.  The  plan  consists  of  construction  of  1,200  feet 
of  levee  upstream  of  the  Union  Road  Bridge,  with  an  internal  drainage 
system.  There  are  no  recreational  facilities  associated  with  this 
project. 


2. 


Aquatic  and  Terrestrial  Resources 

The  project  area  is  located  in  a  primarily  residential,  suburban 
community  near  the  City  of  Buffalo.  Habitats  in  this  area  have,  for 
the  most  part,  been  disturbed  by  housing  and  commercial  development. 
Cayuga  Creek  is  presently  one  of  the  last  undeveloped  corridors 
through  the  Buffalo  metropolitan  area. 

In  and  near  the  project  area,  a  narrow  strip  of  natural  vegetation 
exists  along  the  Creek  banks.  The  banks  are  tree-lined,  primarily 
with  Eastern  Cottonwood,  and  have  an  understory  of  various  shrubs 
and  herbaceous  plants.  The  Creek  supports  a  limited  warm-water 
fishery  of  small  and  large  mouth  bass,  suckers,  minnows,  carp,  and 
panfish.  Sport  fishing  opportunities  are  limited  in  this  area  due 
to  limited  access  and  low  quality  fishing.  Fishing  quality  In  the 
Creek  could  be  improved  in  the  future,  however,  with  improved  water 
quality. 

Two  small  ponds  totaling  about  two  acres  are  located  near  the  north 
bank  of  the  Creek,  Interconnected  at  their  north  ends  and  separated 
by  a  narrow  strip  of  land.  These  ponds  were,  apparently,  created  by 
a  quarrying  operation  to  remove  stone  for  construction.  Several 
cottonwood  trees  grow  at  the  north  end  of  the  ponds,  and  a  dense 
group  of  shrubs,  including  hawthorn  and  others,  exist  at  the  south 
end.  A  parking  lot  extends  to  the  western  edge,  and  lawn  to  the 
eastern  edge.  The  fish  and  wildlife  value  of  these  ponds  is  low. 
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Lands  north  of  the  Creek  associated  with  the  project  are  generally 
low  quality  habitat  for  wildlife.  Most  of  the  levee  crosses  fields 
of  mown  grass.  It  also  crosses  a  small  area  of  abandoned  field  and 
the  dense  shrubs  mentioned  above  at  the  ponds'  edge,  which  harbor 
songbirds  and  small  mammals. 

Effects  of  the  Project  on  Aquatic  and  Terrestrial  Resources 
One  stretch  of  levee  extends  along  the  north  bank  of  Cayuga  Creek 
from  Union  Road  east.  Because  of  the  proximity  of  the  levee  construc¬ 
tion  to  the  Creek  bank,  it  is  probable  that  some  streamside  vegeta¬ 
tion  will  be  destroyed.  There  also  exists  the  possibility  of  erosion 
and  siltation  into  the  Creek,  especially  during  construction.  These 
problems  could  have  a  deleterious  effect  on  fish  resources  in  the 
Creek. 

The  other  stretch  of  levee  extends  northward,  passing  between  and 
over  the  two  small  ponds.  The  ponds  will,  for  all  practical  pur¬ 
poses,  cease  to  exist.  Because  of  the  low  quality  of  fish  and  wild¬ 
life  habitat  represented  by  these  ponds,  no  significant  fish  and 
wildlife  losses  are  expected.  The  construction  of  this  levee  system 
will  mean  the  loss  of  several  acres  of  low  quality  wildlife  habitat. 
The  construction  phase  of  the  project  would  cause  temporary  displace¬ 
ment  of  wildlife,  primarily  songbirds  and  small  mamnals,  in  a  wider 
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area. 
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Plan  of  Development  for  Fish  and  Wildlife  Resources 
Care  should  be  exercised  during  construction  so  that  no  significant 
fish  and  wildlife  habitat  will  be  lost.  Streamslde  vegetation  should 
be  left  undisturbed  along  Cayuga  Creek.  Measures  should  be  taken  to 
prevent  erosion  and  slltatlon  of  the  Creek,  especially  during  and 
Immediately  after  construction.  The  levee  should  be  seeded  and 
fertilized  Immediately  after  construction.  To  enhance  the  habitat, 
the  levee  should  be  left. unmowed  and  allowed  to  grow  up  In  a  natural 
succession.  The  resulting  plants  would  have  value  as  food  and  cover 
for  wildlife.  This  would  also  save  on  maintenance  costs. 

Conclusions 

The  Cayuga  Creek  Flood  Management  Plan  Is  a  small  project  that  will 
not  result  In  the  loss  of  significant  fish  and  wildlife  habitat  If 
care  is  exercised  during  construction. 

Recommendations 

1)  It  is  recommended  that  the  bank  of  Cayuga  Creek  be  preserved  In 
its  natural  condition  and  be  protected  against  the  effects  of  erosion 
and  slltatlon. 

2)  It  Is  recommended  that  the  levee  be  immediately  planted  and  that 
It  be  left  unmowed  to  enhance  wildlife  habitat. 


5. 


Please  continue  to  coordinate  this  project  with  us  as  it  develops,  and 
advise  us  on  any  changes  or  additions  to  the  prefeasibility  study. 


Sincerely  yours. 


Paul  P.  Hamilton 
Field  Supervisor 
Cortland,  New  York 
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12  April  1977 


Kenneth  Meyers,  Supervisor 
Town  of  Cheektomaga 
Town  Rail 

Broadway  &  Union  Road 
Cheektovape,  NT  14227 


Dear  Mr.  Mayors: 

Thank  you  for^your  letaer  of  30  March  1977  regarding  the  possible 
construction  of  a  levee  and  floodwall  in  the  vicinity  of  the 
Road  Bridge  over  Cayuga  Creek. 

We  are  considering  the  Town  of  Cbeektowega's  suggested  allgoaent 
Identified  as  Plan  3  shown  on  a  sketch  accompanying  your  letter  of 
30  March.  My  staff  will  contact  you  to  discuss  Plan  3  as  soon  as 
preliminary  designs,  coats,  and  feasibility  analyses  are  completed. 
If  you  desire  further  Information  on  the  project,  pleese  call  ms 
or  Mr.  Joseph  Rssaey.  my  project  nanager. 

Sincerely  yours. 


BYRON  G.  WALKER 

LTC,  Corps  of  Engineers 

Acting  District  Engineer 
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March  30,  1977 


Department  of  the  Army 
Buffalo  District,  Corps  of  Engineers 
1770  Niagara  Street 
Buffalo,  New  York  14207 

ATTENTION,  Daniel  D.  Ludwig,  Colonel 
District  Engineer 

Dear  Mr.  Ludwig: 

We  have  reviewed  the  proposal  you  made  in  your  letter 
of  March  7,  1977  relative  t>  construction  of  a  levee  and 
flood  wall  for  the  Cayuga  Creek  Flood  Protection  Project. 

Your  proposal  to  construct  a  levee  shown  on  your 
at l achomonl  and  identified  as  Plan  I  and  Plan  II  is  not 
accept aD I <- .  We  recommend  yon  consider  construction  of 
the  levee  at.  the  location  shown  on  our  attnehed  sketch  that 
wo  identified  as  Plan  3.  It  is  obvious  that  your  plans 
were  drawn  so  as  to  avoid  any  conflict  with  the  two  ponds 
situated  in  this  construction  area.  Since  our  proposal 
is  to  bisect  the  ponds,  we  consulted  with  the  New  York  State 
Department  of  Environmental  Conservation  to  determine  if 
this  would  present  a  problem  under  the  Wet  Lands  Legislation. 

Mr.  Russ  Chaney  of  NYSDEC  and  Mr.  Chester  L.  Bryan,  our 
Town  Engineer,  made  a  site  inspection  on  March  17,  1977. 

It  was  Mr.  Chaney’s  opinion  that  our  suggested  location  would 
nol  lie  :if  fee  ted  bv  any  Wet  Lands  Legislation.  The  Town 
Board  would  commit  itself  to  this  project  and  would  support 
your  efforts  if  you  would  locate  the  levee  at  our  suggested 
site  or  some  other  location  that  may  be  acceptable  to  our 
Governing  Body. 

Sincerely  yours, 

Kenneth  J .^Meyerer,  Supervisor 
Town  of  Cheektowaga 

KJM/df 

cc:  Town  Engineer 
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7  March  1977 


Kenneth  Meyers,  Supervisor 
Town  of  Cheektowsga 
Town  Hall 

Broadway  &  Union  Road 
Cheektowsga,  Iff  14225 


Dear  Mr.  Meyers: 

The  purpose  of  this  letter  la  to  determine  the  most  acceptable 
alignment  for  possible  construction  of  a  levee  and  floodwall  In 
the  vicinity  of  the  Union  Road  Bridge  over  Cayuga  Creek. 

The  Corps  la  preparing  a  detailed  report  on  overbank  flooding  from 
Cayuga  Creek  in  the  town  of  Cheektowaga ,  in  the  vicinity  of  Union 
Road  and  William  Street,  that  will  include  a  detailed  plan  for 
reducing  flood  damages.  This  plan  will  serve  as  the  basis  for 
preparing  final  plana  and  specifications  and  If  constructed  will  be 
the  permanent  flood  control  project. 

Recently,  you  and  Cheater  Bryan,  Town  Engineer,  considered  an  emergency 
levee  project  euggested  for  construction  by  the  Corps  of  Engineers  et 
the  same  location  as  the  permanent  project.  On  24  February  1977, 

Mr.  Bryan  called  and  stated  that  you  and  he  didn’t  believe  it  was 
advisable  to  construct  the  temporary  levee  because  of  the  coot  but 
that  the  Town  is  still  lntersstad  in  the  permanent  project. 

Before  the  Corps  of  Engineers  can  continue  with  planning  for  the 
permanent  structures,  there  are  certain  items  of  local  cooperation 
that  must  be  assured.  Non- Federal  interests  must  provide  the 
necessary  lands,  easements,  rights-of-way;  hold  and  save  the 
U.S.  free  from  claims  for  damages;  and  operate  and  maintain  the 
project  structures  after  construction.  The  U.S.  will  bear  all 
other  costa  for  initial  construction.  In  New  York  State,  the 
Department  of  Environmental  Conservation  la  the  designated  agency 
to  provide  the  assurances.  However,  they  require  the  support  of 
local  agencies  end  Interests  before  they  enter  into  project 
participation. 


Kenneth  Meyers ,  Supervisor 

Thor a  Is  some  preliminary  indication  that  the  affected  property 
owners,  where  the  proposed  permanent  structures  would  be  constructed, 
■ay  not  favor  the  proposed  locations  as  shown  on  the  enclosed  drawings. 
I  suggest  that  the  town  of  Cheektcwaga  officials  consider  these 
proposed  locations,  discuss  then  with  affected  property  owners, 
and  furnish  us  your  decision  on  a  location  by  18  March  1977  so 
that  we  can  continue  our  planning  and  design  effort.  If  you  and 
your  constituents  prefer  a  different  alignment  or  solution  to  the 
flood  problem  in  the  area,  please  let  us  know. 

Tour  response  will  be  greatly  appreciated  and  will  allow  us  to 
continue  design  of  the  permanent  project. 

Sincerely  yours. 


Incl 

Drawings 


DANIEL  D.  LUDWIG 
Colonel,  Corps  of  Engineers 
District  Engineer 


2  August  1976 


Dwr: 

TIm  purpose  of  chi*  letter  la  to  pro* Ids  you  ths  status  of  the  Cayuga 
Croak  study  and  tbs  remaining  stops  landing  to  construction  of  facili¬ 
ties  recamnended  in  ths  study. 

Inclosed  for  your  information  and  retention  is  a  copy  of  our  latest 
flood  management  report  for  Cayuga  Creek  under  Section  205  of  the  Flood 
Control  Act  of  1943. 

The  inclosed  Preliminary  Feasibility  Report,  (PFR),  was  submitted  to 
ths  North  Central  Division  Engineer  who  approved  it  in  August  1975. 

This  PFR  vas  an  interim  report  on  feasibility  of  flood  management  in 
Cayuga  Creek  under  the  authority  of  the  Buffalo  Metropolitan  Area  Study. 

It  la  now  apparent,  however,  that  due  to  recent  modifications,  Plan  C, 
the  recommended  structural  alternative  in  ths  PFR,  is  wall  within  the 
monetary  authorities  of  Section  205.  This  letter,  the  modification 
information,  sad  FFR  serve  as  the  stage  1  and  stage  2  planning  phnooo 
of  the  Section  205  authority. 

Tho  thrso  pagoo  of  tho  Inclosed  report  that  precede  ths  Table  of  Contents 
are  an  outline  of  tbs  rocont  modifications,  a  revised  map  of  Plan  C,  and  a 
copy  of  a  latter  from  the  New  York  State  Department  of  Rsviroomentel 
Conservation  raconaandlng  that  this  study  be  further  investigated  under 
Section  205. 

Some  funds  have  base  nada  available,  and  the  Datallad  Project  Report , 
(DPR),  baa  bean  initiated  la  conjunction  with  on  Environmental  Impact 
Statement  (EU).  Additional  funds  will  ha  required  la  Fiscal  tear  1977 
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to  coop  Lota  tlto  f aaolblLlty  study  and  docallod  dulga.  Tbo  DR* 
ohlcli  &■  tbo  3rd  stags  of  tha  planning  phaioo  of  tbo  Soetlon  205 
authority,  will  conplata  our  foaalblllty  study,  and  will  provide  a 
dotal  lad  design  of  tbo  tic— idad  projoet  loading  to  piano  and 
apaelfleatlono  and  subsequent  eoootructlon. 

Thank  you  for  your  poot  coeparatlan  la  tblo  otudy.  Wo  will  knap  you 
lnfaraad  of  our  prograoo. 


Slnearaly  youro* 


Incl  DANIIL  D.  LUDWIG 

ao  ota tod  Colonal,  Corpa  of  fiaglneers 

District  rnglnoor 
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LETTER  WAS  SENT  TO  THE  FOLLOW INC 

Mr.  P*ul  UtlMT 
Nortteut  UgltMl  Office 
Bureau  of  (Aitdoer  Recreation 
600  Arch  Street 
Philadelphia,  FA  19106 

Mr.  Willard  Cole 
Area  Supervisor 

U.  s.  Fish  and  Wildlife  Service 
100  Grease  Piece 
Cortland,  MY  13045 

Mr.  Robert  C.  Flint 
Environ— itel  Protection  Agency 
P.0.  Box  5036,  River  Stetlon 
locheetar,  NT  14627 

Mr.  Charles  Durfor 
Region  II,  SPA 
26  Federal  Plane,  Roon  847 
New  York,  NY  10007 

Mr.  Charles  Prise 
Fish  sod  Wildlife 
NYS  Dept,  of  ttavlres— usl 
Conservation 
12B  South  St. 

Oleen,  NY  14760 

Mr.  Herr lnaa 

U.  S.  Soil  Conservation  Service 
21  South  Crave  St. 

Beet  Aurora,  NY  14052 

Mr.  John  McMahon 
NTS  Depertnont  of  Bnvlr— snfl 
Conservation 
584  Palaestra  Avenue 
Buffalo,  MY  14202 

Robert  Floyd,  Engineer 
Brle-Niegara  Counties  Regional 
Planning  Board 
Horthtoon  Pleas 
3103  Sheridan  Drive 
Ashers t,  MY  14226 


Thorns  P.  Elchler,  Director 
Office  of  Progran  Developmnt 
planning  and  Research 
NTS  Departaant  of  Bnvlronaa nti  1 
Conservation 
SO  Wolf  Road 
Albany,  NT  12223 

Nr.  Cheatar  Bryan 

Tom  of  Cheaktouaga  Boginas r 

Tom  Hall 

Broadway  4  Union  Rd. 

Cheektowaga,  NT  14225 

Mr.  Edward  V.  Ragan 
Erie  County  Executive 
Rath  Building 
95  Franklin  Street 
Buffalo,  NT  14202 

Honorable  Jack  F.  Reap 
Repreaantatlve  in  Congreaa 
New  Federal  Bldg.,  Boon  1101 
111  W.  Huron  St. 

Buffalo,  NT  14202 

Honorable  John  LaPalce 
Repraeentatlva  in  Congreaa 
618  Federal  Building 
1U  Went  Huron  St. 

Buffalo,  NT  14202 

Kenneth  J.  Mayer a,  Superriser 
Tom  of  Cheektowaga 
Broadway  and  Union  Road 
Cheektowaga,  NT  14225 

Mr.  Richard  Shop 
Section  208  Water  Quality  Study 
Brie  and  Niagara  Counties  Regional 
Planning  Board 
3103  Sheridan  Drive 
Amber at,  NT  14226 

Mr.  Ton  MeDonald 

NTS  Office  of  Planning  Services 

488  Broadway 

Albany,  NT  12207 
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Mr.  Charles  Brows 

Director ,  Dirlcloa  of  Fleming 

Brio  County  Office  Building 

9)  rrenklln  Btreet 

Buffalo,  XT  14202 

Mr.  Edward  F.  Loeaulng 
MTS  DOT 

"mini  Donovan  Office  Building 
125  Mein  8t. 

Buffalo,  NT  14202 


1974 


1«  Iky 


BoaoiabU  Urka  H.  to«Ur 
Mayor,  niUk  of  loot— tor 
Haitlfl  kU4li| 

liMMM,  n  MOM 


Door  Mayor  Malar: 

Thlo  loccor  la  farther  to  wj  lot  tor  of  31  Monk  1974  aal  the  flali 
inspection  of  Flonbottow  Crook  vitkla  tho  wUla«o  oo  13  Iky  1974  ooM 
by  Mr.  Frol  lokark  of  ay  off  too.  Hr.  klahart  Bolooo  and  yooroolf . 

Baaed  oo  tho  fioM  looootlf  tloo  node  by  Mr.  Loaberdo,  It  Moo  not 
appear  that  tho  Corps  of  Mgloooro  eon  prowlM  aoy  roilbl  aooiotoaoo 
for  tho  Halted  otroao  book  oxosloo  and  oloor  flooding  of  FloiattM 
Crook  within  tho  wUlogo.  I  aotgaot  that  tha  village  eoaaftMr  IklHag 
developaeat  or  oncrooehaant  within  tha  floo4  plain  ana  to  ynwoat 
forthor  arooa  tram  ooetalalac  flood  ead/or  orooloa  doMpe. 

Mr.  lowhardo  oont  lnforaetloa  to  Mr.  PoMo  ooooarolat  worlowo  oothoM 
of  nlotndalnt  and/or  ollataatios  otroaabaak  orooloa.  If  toy  of  yooar 
conotltooato  would  ilka  alMlar  lafomtloo.  pi anno  nfor  thaw  ho 
Mr.  loobatM  aod  ho  will  bo  pleased  to  assist  them.  If  you  would  like 
any  further  information  regarding  this  matter,  do  not  hesitate  to 
contact  us. 


Sincerely  yours. 


Mimm  c.  mwim 

Coloool,  Corpo  of  tHlnam 

Diatrlot  to | In a  it 
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New  York  State  Department  of  Environmental  Conservation 

50  Woll  Road,  Albany,  New  York  12233 
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Ogden  Reid, 
Cornels*  loner 


November  17,  1975 


Colonel  Bernard  C.  Hughes 
District  Engineer 
Buffalo  District 
Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  *  14207 

Dear  Colonel  Hughes: 

In  your  letter  of  October  24,  1975,  you  indicated  that 
structural  flood  protection  measures  for  Cayuga  Creek  in  the 
Williams  Street-Union  Road  area  were  economically  feasible. 
Mr.  Dan  Kelly  of  your  staff,  subsequently  indicated  that 
total  projects  costa  were  estimated  to  be  $250,000, 

Since  the  project  cost  is  well  within  the  range  of  the 
Section  205  small  project  authority,  we  request  that  further 
studies  be  continued  under  Section  205  of  the  1948  Flood 
Control  Act. 


Sincerely, 

ELD  RED  RICH 

Assistant  Director  for 
Frograssslng  A  Analysis 

ANC:cf 

cc:  Messrs.  F.  Buechi 
C.  Bryan 
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24  October  1975 


Hr.  Kldred  Rich 
Nm  York  Suta  D«p«rcant  of 
Environ— aul  Con— rvatlon 
50  Wolf  Rond 
Albany,  NY  12201 


Dur  Mr.  Rich: 

This  lot cor  la  further  to  a  telephone  conversation  on  21  Octobor  1975 
between  your  Hr.  J.  Kelley  and  Mr.  1).  Rally  of  ay  ataff  concerning 
our  Cayuga  Crook  flood  nan  ag— ant  atudy. 

Our  p roll nlnary  flood  won ago— nt  atudloo  for  Cayuga  Crook  Indicate 
that  atructural  naaouroa  are  fa— lb  la  In  the  Willi—  Stroot-Onlon 
Road  area.  Iho  eatl—ted  ooata  for  a  lav—  project  with  minor  chan¬ 
nel  work  are  —11  within  the  coat  range  for  a  Section  205  project. 

In  the  Interoat  of  conaervlag  tlaa  and  funds,  ve  believe  that  it  would 
be  beneficial  to  coaplata  the  Cayuga  report  —  a  raeonnaiaaanca  report 
under  Section  205  of  the  1948  Flood  Control  Act.  The  report,  however, 
would  contain  aora  data  then  the  nornal  recon— leean—  report  since  it 
would  Include  all  the  Information  developed  under  the  present  study. 

If  you  concur  with  the  above  approach,  it  la  requested  that  you  furalah 
a  latter  requesting  this  office  to  change  our  reporting  procedure  from 
cite  authorised  feasibility  study  route  to  preparing  a  report  under 
Section  205  of  the  1948  Flood  Control  Act. 

Sincerely  yours, 


BERNARD  C.  HUGHES 
Colonel,  Corps  of  Engineers 
District  Engineer 
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COLONEL  DANIEL  D.  LUDWIG  THOMAS  D.  MALONEY 

District  Engineer  AC716  876-5454 

BUFFALO,  NEW  YORK,  October  21,  1976:  Colonel  Daniel  D.  Ludwig,  district 

engineer,  Buffalo  District,  US  Army  Corps  of  Engineers,  has  awarded  two 

contracts  in  the  amounts  of  $6,600  and  $1,682  to  determine  if  proposed 

flood  control  projects  on  Scajaquada  and  Cayuga  Creeks  in  Cheektowaga 

may  affect  historic  or  prehistoric  sites.  Both  contracts  were  awarded 

to  the  University  of  Buffalo  Foundation,  with  the  larger  amount  covering 

the  Scajaquada  Creek  Project. 

The  study  procedures  will  be  the  same  in  both  cases.  The  Foundation 
will  perform  a  comprehensive  review  of  existing  literature  and  records 
and  conduct  an  Intensive  field  survey  of  the  proposed  project  area.  The 
field  survey  will  Include  small  test  pits  and  if  artifacts  are  found  lar¬ 
ger  areas  will  be  excavated  to  determine  the  extent  of  the  sites.  The 
Foundation  will  analyze  the  data  collected  and  will  recommend  measures  to 
mitigate  the  project's  impact  on  any  significant  prehistoric  and  historic 
sites  that  are  discovered. 

Construction  of  the  improvements  on  Scajaquada  Creek,  to  begin  next 
summer,  is  scheduled  for  completion  in  1979.  The  work  will  Include  a 
combination  of  channel  enlargement  and  the  construction  of  levees  and 
diversion  channels  on  the  main  stem  of  the  creek  from  the  Thruway  to  Pine 
Ridge  Road  and  on  tributaries  to  the  creek,  stretching  to  Dick  Road  on  the 
east  and  the  Kensington  Expressway  on  the  north. 

The  plan  for  flood  control  on  Cayuga  Creek  involves  the  construction 
of  a  levee  in  the  area  of  Union  Road  and  William  Street  in  Cheektowaga.  The 

(MORE) 
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design  of  the  project  will  be  completed  next  year  and,  with  the  appropriate 
funding,  construction  could  begin  in  1978. 

#  #  I 


Inc  I 

Scajaquada  Creek  Project  Map 
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1973 


Cheater  L.  Bryan,  P.E. 

Town  Engineer,  Town  of  Chaakcowagm 
Town  llall,  Broadway  and  Union  Road 
Cheek towage,  MT  14227 


Daar  Mr.  Bryan: 

Ttala  la  in  reply  to  your  lattar  of  19  September  1975  concerning  — organ cy 
ranadlal  aaaaoraa  to  protact  propartlaa  froe  flooding  in  tha  Union  Road- 
Willlaa  Straat  araa  of  tha  Cayuga  Craak  flood  plain. 

1  have  no  objections  to  tha  Town  of  Cheaktovaga  undertaking  the  construction 
of  an  emergency  aarthan  lavas  parallel  to  and  east  of  Union  Road.  If  tha 
lawns  la  constructed  aa  an  anarganey  Manure  and  under  anargancy  construction 
criteria.  It  will  have  no  Inpact  on  benefits  that  My  be  derived  frou  any 
future  Federal  project  in  tha  araa.  An  Inexpensive  Morgan cy  structure 
will  require  repair  after  qach  high  flow  to  Min tain  protective  capability. 

My  staff  will  continue  to  provide  technical  assistance  in  this  Mttsr 
in  order  to  help  you  provide  as  uuch  protection  aa  possible  to  tha  araa. 

Tha  occupants  of  the  araa  Mat  be  warned  that  tha  lavas  you  are  building 
can  be  vary  helpful  but  la  not  n  parnaoont  structure  and  could  possibly 
be  breached  or  eroded  away. 

1  cowan  it  you  and  the  Town  of  Chooktowuga  for  this  tlMly  and  positive 
approach  to  reducing  flood  daougea  on  an  aaergancy  basis. 

Sincerely  yours. 


BERHARD  C.  HUGHES 
Colonel,  Corps  of  Fnglnesro 
District  Engineer 
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Mill  ItTS 


Mrs.  CUtIm  V.  Wohlford 
197  Ttoahavoa  load 
ftMfctwii,  IS  14215 


Dau  Mrs.  Wohlford t 


X  a*  Nflgrl*!  ••  7*«  rmat  lotto*  iwimiu  •  fl*od  ^mUm  in  tha 

MM  Of  CtaoteMp. 

At  pmloMly  attud  la  our  12  ftbivary  1974  lattat,  tha  flood  probl— 
la  tha  Tmltiat  Hoad  am  oppooro  to  ka  tha  raoalt  of  oaoar  haahwp 
taUat  thaa  imrload  flow,  iba  Corpo  of  laglaaoM  baa  aaihofltj  to 
aalorfha  flood  oaaaral  otadloa  diraetly  ralatad  to  rrarloaf  flow  froa 
a  atraaa  bat  aat  froa  oowaor  kadop. 


Tha  0.  f .  Ho— lag  and  Dob—  Pawlapatl  la  oatborlaad  to  prowlda  gr— to 
to  pMllc  og— alaa  la  atbaa  oroao  to  flaoaoa  op  to  50  porooat  of  tha 
ooot  of  building  now  —tar  or  aooor  oyoto—  or  for  ltpntiai  pratoat 
faallltloa.  to  g— Ufy  for  aodotaaca,  a  propoood  —tor  or  aooor 
faalllty  aaat  ha  a— aoaary  to  lap—  baolth  or  living  otaadarda  and 
to  pro— to  orderly  growth  of  eowoaoltl— .  Ellglhla  faollitloa  laclada 
otora  oooora  that  haallo  latondttaac  oorfaeo  —tar  not  off.  X  ooggoot 
It*  o— tact  year  to—  official*  o—wrolng  tblo  progtaa  oftaea  thaOocRo 
boo  ao  authority  ta  prow  Ida  otora  dr ala  oyoto—. 

X  rograt  that  X  oanaot  ha  of  ao—  aodotoa—  la  thla  mttor. 
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BUFFALO  EVENING  NEWS  -  12  Sop  7‘> 


Cheektowagans  Hearof  Relief  Plans  in 


$5  Million  Flooding 

By  CEAlRR  WILLIAMS 

Cheektowaga  residents  seeking  relief  from  flooding 
that  caused  an  estimated  $5  million  in  damage  this  past 
Labor  Day  week-end  received  some  good  news  and  a 
few  "maybes"  during  a  public  hearing  Thursday  in 


the  Town  Hall. 

The  good  news  came  from 
Robert  Winner  of  the  State  Of¬ 
fice  of' Disaster  preparedness. 
He  said  Governor  Carey  is  ex¬ 
pected  to  approve  very  shortly, 
perhaps  today  the  submission 
ot  an  application  to  President 
i  Ford  tor  emergency  aid  to  the 
town. 

If  Governor  Carey's  expected 
;  approval  of  the  application  is 
followed  by  similar  presidential 
action.  Cheektowaga  residents 
and  businessmen  will  be  eligi¬ 
ble  for  low  interest  loans  from 
the  Small  Business  Administra¬ 
tion.  according  to  Mr.  Winner. 

Additional  good  news  came 
from  Joseph  Horvatis  of  the 
Internal  Revenue  Service,  who 
told  the  standing  room  crowd 
of  ahout  150  that  the  IRS  would 
nllow  tax  relief  for  flood  dam¬ 
age  on  1975  returns. 


town's  worse  flooding  since 
1963. 

Councilman  Frank  Swiatek 
said  the  town  board  on  Monday 
will  consider  two  resolutions 
that  could  result  in  the  under¬ 
taking  of  two  flood-control 
projects  by  this  fall. 

Referring  to  a  comprehen¬ 
sive  plan  for  flood  control 
drawn  by  the  Army  Corps  of 
Engineers.  Mr.  Swiatek  said 
the  resolutions  would  seek  to 
amend  the  town's  application 
tor  Community  Development 
funds  so  that  two  parts  ot  the 
plan  could  be  undertaken  im¬ 
mediately. 

>*  * 

AIR.  SWIATEK’S  resolutions 
seek  to  use  federal  revenue 
sharing  funds  for  a  water 
diversion  channel  from  Gene¬ 
see  St.  to  George  Urban  Bivd. 


ft  million  comprehensive  plan 
for  Scajaquada  Creek  that  in¬ 
cluded  channel  enlargements, 
levees,  diversion  channels  and 
bridge  replacements. 

"It’s  not  too  difficult  to  de¬ 
sign  these  improvements.”  he 
noted,  "but  it  is  a  difficult 
problem  to  get  the  funding  for 
them.” 

Col.  Walker  said  half  of  the 
$4  million  would  have  to  be 
raised  locally  with  the  remain- 
d  e  r  coming  from  federal 
sources. 

A  levee  at  Cayuga  Cteek  and 
Union  ltd.  would  cost  another 
$1.1  million,  according  to  the 
colonel. 

Officials  from  slate  and  coun- 
(v  governments  olso  discussed 
the  status  or  various  flood-con¬ 
trol  projects. 


-  HE  SAID  the  IRS  office,  at 
111  West  Huron  in  Buffalo,  will 
assist  persons  who  seek  aid  in 
filing  such  returns. 

These  were  two  of  the  more 
.  immediate  forms  of  relief  dis¬ 
cussed  for  Cheektowaga  resi¬ 
dents  still  re  grouping  from  the 


via  the  State  Thruway  and  for 
clearing  of  trees  along  both 
banks  of  Scajaquada  Creek. 

"The  Department  of  Housing 
,  and  Urban  Development  has 
told  me  that  these  amendments 
are  possible.”  Mr.  Swiatek 
said.  "Our  application  for 
about  $200,000  has  been  ap¬ 
proved  and  we  could  use  $160,- 
000  of  it  for  these  projects." 

Although  short-term  relief 
and  improvements  are  in  the 
works,  town  residents  seem  to 
face  a  long  hard  fight  befoi  e 
t  h  e  problem  of  flooding  is 
erased. 

“It's  a  complex  problem  with 
no  simple  solutions,’  according 
to  I  t.  Col.  Byron  G.  Walker  ot 
the  Corps  of  Engineers. 


HE  DISCLOSED  the  Corps' 


If 


12  August  1975 


Dear  : 

Inclosed  is  s  copy  of  the  Preliminary  Feasibility  Report  on  Flood  Manage¬ 
ment  in  Cayuga  Creek  Watershed,  Erie  County,  NT.  The  Final  Feasibility 
Report  is  expected  to  be  coexisted  in  June  1976. 

Sincerely  yours. 


BYRON  G.  WALKER 

Major,  Corps  of  Engineers 

Acting  District  Engineer 


1  Incl 

as  stated 


TllE  ATTACHED  LETTER  WAS  SENT  TO  THE  FOLLOWING: 


Mr.  Wallace  Ochterski 
Town  uf  West  Seneca  Engineer 
I  '/'ill  Union  k n/ul 
West  Seneca,  NY  14224 

Hr .  Chester  firman 
Town  of  Cheektowaga  Engineer 
Town  Hall 

Broadway  &  Union  Rd . 

Cheektowaga,  NY  14225 

Mr.  Joseph  Persichlni 
Depew  Planning  Board 
400  Columbia  Avenue 
Depew,  NY  14043 

Mr.  Robert  Deutschlander 
Village  of  Lancaster  Planning  Board 
94  Holland  Avenue 
Lancaster,  NY  14086 

Leo  J.  Weiraer,  Supervisor 
Town  of  Lancaster 
24  Central  Avenue 
Lancaster,  NY  14086 

Mr. i  John  McMahon 
New  York  State  Department  of 
Environmental  Conservation 
584  Delaware  Avenue 
Buffalo,  NY  14202 

Robert  Floyd,  Engineer 

Erid-Niagara  Counties  Regional  Planning  Board 
2085  Baseline  Road 
Grand  Island,  NY  14072 

I 

Thomas  P.  Eichler,  Director 
Office  of  Program  Development 
Planning  and  Research 
New  York  State  Department  of 
Environmental  Conservation 
50  Wolf  Road 
Albany,  NY  12223 


Mr.  Merriman 

U.  S.  Soil  Conservation  Service 
21  South  Grove  St. 

East  Aurora,  NY  14052 

Mr.  John  Hickey 
U.  S.  Fish  &  Wildlife  Service 
Federal  Building 
Cortland,  NY  13045 
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BUFFALO  EVENING  NEWS  -  16  Jul  75 


Residents  Express  Fear 
Over  Cayuga  Creek  Levee 


A  number  of  Checktowaga 
residents  expressed  fear  Tues¬ 
day  night  that  a  levee  proposed 
for  the  north  side  of  Cayuga 
Creek  will  push  spring  flood 
waters  onto  their  property  on 
the  south  bank. 

Consultants  for  the  U.  S.  Ar¬ 
my  Corps  of  Engineers  assured 
them,  however,  that  the  high 
bank  on  their  side  of  the  creek 
would  be  sufficient  to  prevent 
flooding. 

Others  among  the  SO  who  at¬ 
tended  a  hearing  in  Checktowa- 
ga  Town  Hall  wondered  about 
the  effect  that  landfills  for  one 
trailer  park  already  in  exist¬ 
ence  in  the  flood  plain  area  and 
another  one  that  has  been  pro¬ 
posed  will  have  on  flood 
"•d'err's. 

This  will  be  COlixUVUU  III  ilte 
consultant's  final  report,  sched¬ 
uled  for  release  next  hebruary. 
Another  public  heating  will 
then  be  held  the  following  May. 

The  levee  would  be  16  feet 
high  and  3800  fret  long  and 
placed  near  the  intersection  of 
William  St.  and  Union  Rd.  The 


federal  government  would  pro¬ 
vide  $950,600  of  the  $1,173,200 
cost,  said  Maj.  Byron  G. 
Walker. 

A  representative  of  the  State 
Department  of  Environmental 
Conservation  said  the  state 
usually  pays  for  acquisition  of 
the  necessary  right  of  way, 
with  the  benefitting  municipal¬ 
ity  providing  maintenance  of 
the  area. 

A  second  alternative  also  will 
be  considered  in  the  report. 
Leaving  the  creek  alone  but 
floodproofing  area  homes 
would  cost  about  $256,000,  with 
an  estimated  $205,000  the  feder¬ 
al  share. 

This  plan,  a  Corps  spokes¬ 
man  said,  has  a  much  more  at¬ 
tractive  tost-io-bciiefil  ratio  in 
the  Corps'  view. 

The  Corps  has  rejected  as  not 
economically  Justified  another 
alternative  involving  a  more 
elaborate  system  of  levees, 
retention  basins  and  channel 
improvements  proposed  by  the 
Erie-Niagara  Regional  Plan¬ 
ning  Board. 
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BUFFALO  COURIER  EXPRESS  -  15  Jul  75 


Cheekiotvaga  , 

Flooding  Hearing 
Disappoints  Many 

By  i.inda  a.  smith 


Hope  faded  to  disappointment 
for  many  Oieoklowaga  residents 
Tuesday  when  llic.v  attended  a 
public  hearing  on  Cayuga  Creek 
flooding  that  failed  to  produce 
any  immediate  solutions  to  the 
problem. 

Maj.  Byren  G.  Walker,  a 
deputy  engineer  for  Die  Buffalo 
Dlst.  of  the  U.S  Army  Corps  of 
Engineers,  explained  to  almost 
too  persons  in  (he  Town  Hall 
that  the  hearing  was  simply  to 
air  study  findings  and  gain 
theur  opinions. 

Tne  corps  sponsored 
the  session  devoted  lo  discussing 
aliomatives  for  abating  Cayuga 
Creek’s  history  of  flooding  in 
the  town. 

Levee  Project 

The  most  feasible  plans,  Maj. 
Watker  said,  were  those  for  a 
levee  and  a  flood  warning  and 
emergency  protection  program. 

However,  his  estimate  that 

maytie  ms  to  s  ight  years  from 
now  we'll  have  something  on 
the  ground  on  the  levee  pro¬ 
ject  brought  grumbling  from 
the  audience. 

The  levee's  first-year  cost 
would  total  $1,173,000,  with  an 
annual  upkeep  price  of  $74,000, 
aaid  (he  major. 

The  plan  is  outlined  in  the 
corps'  recently  completed 
preliminary  feasibility  report 


for  the  Cayuga  Creek  Flood 
Management  Study. 

Another  report  will  be  com¬ 
piled,  end  Walker  said  the 
corps  has  been  studying  the 
creek's  problems  since  19‘>9. 

The  levee’s  length  would  total 
3.890  feet,  with  2,490  feet 
downstream  of  ihe  William- 
Union  bridge.  The  William- 
Uninn  area  is  where  the  town'* 
greatest  flood  damage  usually 
occurs. 

Made  of  Earth  ' 

The  levee  would  extend  to 

RpnnpH  Krt,,  hA  uipHa  nf 
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level  to  15  feet  above  It  at 

points. 

The  flood  warning  and 
emergency  protection  plan 
would  include  relocating  utility 
lines,  reinforcing  existing 
structures,  watertight  doors  on 
structures,  landscaping  to 
minimize  flooding,  portable 
pumps  and  sandbagging. 

Citizens  were  most  inquisitive 
about  the  levee  plan,  with  many 
charging  that  water  behind  tt 
would  flood  their  property. 

Walker  insisted  that  much 
time  and  computer-aided  study 
was  behind  the  plan  and 
flooding  from  built-up  water 
could  not  occur. 

A  worried  eiliz.cn  asked  when 
and  how  land  acquisition  would 
be  done,  but  Walker  interjected 
that  "you're  Jumping  the  gun.” 
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PUBLIC  SERVICE  ANNOUNCEMENT 

PUBLIC  AFFAIRS  OFFICE 

1 776  Niagara  Street,  Buffalo.  New  York  1 4207 
(7I6-B76-5N5N) 


LENGTH  20  aacoads  START  DATE  on.raceipt  KILL  DATE  7:30  pn 

15  Jul 

ANNOUNCER: 

The  Army  Corps  of  Engineers  will  hold  a  public  meeting 
on  July  15th  to  discuss  flood  management  measures  for  the 
Cayuga  Creak  basin.  The  meeting  will  taka  place  at  7:30  P-M 
at  Cheaktowaga  Town  Hall,  Broadway  and  Union  Road.  Further 
information  can  be  obtained  by  calling  the  Corps1 of  Engineers 
in  Buffalo.  The  number  is  876-5454. 
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BUFFALO  EVENING  NEWS  -  27  Jun  75 

Corps  Brochure 
Outlines  Plans 
On  Cayuga  Creek 

A  range  of  plane  and  protec¬ 
tive  measure!  for  flood  control 
along  Cayuga  Creek  in  the 
Depew-Lancaater-Cheektowaga 
area  ie  outlined  in  a  brochure 
released  today  by  the  U.  S. 

Corps  of  Engineers. 

The  brochure  is  being  distrib¬ 
uted  to  residents  and  officials 
in  the  area  in  preparation  for  a 
public  meeting  at  7:30  PM  July 
IS  in  the  Cheektowaga  Town 
Hall. 

The  corps  has  found  only  one 
of  the  plans  to  be  economically 
feasible  —  a  $1.2  million  levee 
along  the  north  side  of  the 
creek  in  the  vicinity  of  Union 
Rd. 

Other  possible  plans  include 
realignment,  additional  levees 
and  creek  widening  and  deep¬ 
ening.  But  the  corps  said  the 
costs  of  the  other  protects  out¬ 
weigh  benefits. 

The  Erie  A  Niagara  Counties 
Regional  Planning  Board, 
which  recently  objected  to  the 
corp's  plans  on  Cazenovia 
Creek,  has  also  objected  to  the 
Cayuga  Creek  proposals  as  too 
limited  in  scope. 
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REGIONAL  PLANNING  BOAR! 


ERIE  A  NIAGARA  COUNTIES 

Xtm  ytommt,  Q.\. 

MMCIM 


May  27,  1975 
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Col.  Bernard  C.  Hughes,  Diet.  Eng. 

U.  S.  Army  Corps  of  Engineere 
Buffalo  District 
1776  Niagara  Street 
Buffalo,  New  York  14207 

SUBJECT:  Corps  of  Engineers,  Buffalo  Metro  Comprehensive  Study, 
Cayuga  Creek  (Erie  County)  Flood  Control  Investigation 

Dear  Col.  Hughes: 

The  Erie  and  Niagara  Counties  Regional  Planning  Board  has  recently 
participated  in  the  two  Workshops  on  the  proposed  plans  for  Cayuga 
Creek  (Erie  County).  After  a  thorough  review  of  the  Corps  of  Engineers' 
work  proposals,  the  Staff  and  tike  Utilities  Committee  is  transmitting 
their  findings  in  the  form  of  a  statement  for  your  consideration. 

Sincerely  yours, 

Robert  FloytC  P.  \ 

Senior  Civil  Engineer 
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STATEMENT  FOR  RECORD,  CORPS  OF  ENGINEERS,  BUFFALO  METRO 
COMPREHENSIVE  STUDY,  CAYUGA  CREEK  (ERIE  COUNTY) 
FLOOD  CONTROL  INVESTIGATION 


The  Erie  and  Niagara  Counties  Regional  Planning  Board  has  participated 
in  the  workshop  meetings  sponsored  by  the  Corps  of  Engineers  on  April  8,  1975 
and  April  22,  1975.  At  the  second  and  final  workshop,  the  Corps  of  Engineers 
indicated  that  the  Workshop  Plan  D  will  be  submitted  to  the  Chicago  Corps  of 
Engineers  office  in  order  to  obtain  permission  for  the  Buffalo  District  to  proceed 
with  Phase  II  of  this  Study. 


Phase  D  consists  of  local  protection  in  the  Union- William  Street  area  by  the 
construction  of  a  levee  and  some  retention  basins.  No  creek  channelization  is 
being  proposed,  therefore,  only  minor  changes  to  the  existing  flood  plain  will 
occur  and  basically  only  the  current  existing  structures  will  be  protected. 

The  Regional  Planning  Board  has  recently  completed  a  Storm  Drainage  Plan 
through  a  grant  from  the  United  States  Department  of  Housing  and  Urban  Develop¬ 
ment.  The  recommended  program  for  Cayuga  Creek  (Erie  County)  proposed  by 
this  study  consists  of  the  following  measures  which  would  have  regional  signifi¬ 
cance  and  be  of  benefit  to  the  entire  Cayuga  Creek  watershed. 

1.  A  proposed  levee  extending  from  Fronckowiak  Street  to  Union 
Road  and  upstream  to  Bennett  Road.  Three  areas  to  pond 
drainage  water  during  high  water  level  are  recommended  behind 
the  proposed  levee 

2.  The  channel  to  be  excavated  and  riprap  bank  protection  would  be 
required  on  the  levee  and  on  the  adjacent  channel  sides.  The 
right  bank  of  the  channel  improvements  would  also  be  riprapped. 

3.  Right-of-way  for  channel  improvements  in  Cheektowaga  to  be 
reserved  and  improvements  constructed  immediately.  Since 
Wyoming  County  offers  the  best  potential  site  for  a  large  flood 
control  reservoir  in  the  future  if  needed,  land  should  be  pur¬ 
chased  and  set  aside  for  that  evantuality. 

4.  Land  Use  and  Runoff  Controls  to  be  applied  to  the  rest  of  the 
flood  plain. 


These  regional  Board  proposals  are  consistent  with  all  of  the  Regional  Plans 
and  Programs  developed  to  date  as  well  as  Corps  of  Engineers  Study  on  Cayuga 
Creek  dated  1967. 

Since  Plan  D.  as  proposed  in  the  Cayuga  Creek  Workshop  is  of  localized 
and  limited  nature,  while  the  Corps  of  Engineers  Study  on  Cayuga  Creek  dated 
1967  proposes  programs  having  regional  significance,  the  Regional  Board  would 
like  to  go  on  record  as  being  not  in  favor  of  Plan  D. 


5/21/  / , 


We  would  also  like  to  recommend  that  Corps  of  Engineers  consider  adding 
the  additional  remedial  measures  as  outlined  in  their  Cayuga  Creek  Report  of 
1967  which  would  benefit  the  entire  watershed. 


I 


Ukeekiowaeja  public  library. 

•OAIIO  MKMItM! 

m«  muit 

mas  vkth  MtwmM 
mm  ivmm  W— mam 
mm  hcmmuimmm* 
mm  tmm*m  iimnj 


||gg  MAMiCM  MM) 
GHCCKTWMSA.  M.V.  I4IM 


May  15,1975 
11  Danforth  St 
Cheektowaga,  MY,  14237 


McPhee,  Smith,  Roaanataln,  Engineers 
625  Delaware,  Buffalo,  My 

Attantlom  Mr.  Pack 
Oaar  Hr.  Pack, 

Tha  maps  arrived  yesterday,  and  Victor  and  X  have  already  spent 
several  hours  pouring  over  then.  We  thank  you  so  much,  for 
taking  time  from  your  busy  schedule  to  get  them  ready  for  us. 

X  understand  that  you  have  an  Interesting,  and  X  hope  fruitful 
visit  along  Cayuga  Creek  with  Victor.  X  am  sorry  that  X  couldnt  be 
along,  for  X  have  walked  that  creek  a  number  of  times  from  our 
home  to  Its  mouth  at  Buffalo  Creek.  X  just  can't  keep  up  in  the 
walking  game  with  Victor,  so  X  presently  spend  my  time  more  In 
our  sanctuary. 

The  maps  will  be  added  to  my  collection  of  maps  of  the  Office  of  the 
Town  Historian  -  which  la  In  my  home.  Between  Victor  and  me,  we  have 
probably  a  thousand  related  to  Cheek tow ay a,  Brie  County  and  Mew  York 
State,  besides  the  dosens  and  dosans  of  manuscript  maps  Which  he  and 
X  have  made  for  certain  projects  over  the  past  30  years.  Hopefully 
In  time  this  entire  collection  will  be  a  part  of  the  Re lnstalm 
research  area  of  one  of  tha  Cheektowaga  Libraries,  for  future 
researchers  to  use. 


Thank  you  again,  for  both  of  us 


New  t ork  Slate  Department  of  Environmental  Conservation 

lie j\ io»  9  -  Pish  f*  Wildlife  Office 

12  P.  .South  Street 

Glean,  New  York  14760 


L  A 
C  '-:  J 

Ogdon  Reid, 
Commissioner 


May  8,  1975 


Philip  Berkley 

Environment  at  Research  Section 
Dept,  of  Army 

Buffalo  District  Corps  of  Engineers 
J  7 76  Niagara  Street 
Buffalo,  N.Y.  14207 

Dear  Berkley: 

At  your  request  through  Charles  Frisa,  Fish 
Manager  for  Region  9,  I  have  searched  our  files 
and  have  found  absolutely  no  recent  or  usable 
data  pertaining  to  the  fisheries  in  Cayuga 
Creek  from  its  mouth  to  Union  Road. 


ncerely, 


4' 


,  £ 


:s  K.  Pomeroy 

Conservation  Biologist 
Region  9 
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Second  Works  hoy  Meeting  oa  Ca; 
y las la  Manager,  IT 


yaga  Craak  Feasibility  Study 
7  Mar  73 


1.  Data:  22  April  1973  at  1300. 

2.  Plata:  Buffalo  District,  Corpa  of  lagloaara,  Coafaraoca  ma. 

3.  Purpose:  To  discuss  the  feasibility  af  providing  flaod  control  was auras  far 
Cayuga  Craak. 

4.  Participants:  Saa  loci  1. 

5.  Sunuary:  Hr.  Gilbert  opened  the  nesting  and  discussed  the  purpose  of  the  nesting. 
The  Corps  Is  In  the  Initial  study  phase  and  sunara  determining  whether  or  not  It 
appears  feasible  to  pursue  structural  anas  urea  into  da tall ad  a todies.  Mr.  Daseay 
presented  the  results  of  the  study  to  data. 

6.  Mr.  Haesey  gave  a  brief  recap  of  the  first  workshop  bald  on  8  April  1973.  A 
number  of  alternative  solutions  ha  vs  bean  looked  at  and  a  nuaber  have  bean  el Inina tad. 
Structural  measures  for  an  area  downstraam  at  the  confluence  with  Buffalo  Craak  and 
in  reaches  four  and  five  ware  found  to  be  economically  am  feasible.  Reservoir  altas 
at  Bennington  and  Oovlesvilla  were  also  found  to  be  uneconomical.  One  structural 
solution  In  the  vicinity  of  William  and  Onion  appears  to  bs  economically  feasible. 

The  plan  mould  essentially  consist  ef  a  laves  with  ponding  area,  panping  station,  and 
other  interior  drainage  facilities.  The  project  would  protect  agalaet  the  200-year 
occurrence,  a  design  flow  of  13,00^cfe.  11m  100-year  protection  was  Investigated  bat 

it  wee  found  that  providing  200-yoar  protection  optimises  the  project.  The  lavas 
would  be  sight  to  eleven  font  above  the  existing  ground  with  sldaslopos  of  1-V  on  3-B. 
Total  project  costa  arm  aatlaatad  to  bn  tl.OHt.  With  the  levee  plan  the  existing 
structures  ie  the  William  and  Union  area  would  bn  protected,  the  transportation  network 
would  bo  protected,  there  would  bn  no  major  changes  to  the  existing  channel ,  and  the 
project  would  be  aavgronmeatally  sound.  The  project  would  not  affect  the  flwedplain 
upstream  and  downstream  of  tha  project  area. 

7.  Eleven  slldaa  warn  shown  which  depleted  axenplnn  of  flooded  conditions  and  types 
of  laves  projects.  The  slldaa  warn  beneficial  la  demonstrating  to  tha  workshop 
participants  how  lavas  construction  could  bland  la  with  tha  natural  topography. 

8.  Dr.  Reinstate  guestloned  whether  or  not  the  opening  of  the  Union  Bond  bridge  would 
accommodate  the  200-year  flood.  He  was  told  that  tha  bridge  opening  was  adequate.  Bn 
also  believes  that  the  elopes  on  tha  lavaa  should  bo  one  oa  four  Instead  of  one  on 
three  for  ease  In  mowing.  Dr.  lalaatnln  also  asked  for  a  breakdown  of  the  public  and 
private  damages.  This  Information  la  being  furnished  by  the  A-E. 
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SUBJECT:  Second  Workshop  Most lag  on  Csyugs  Crsek  Feasibility  Study 


9.  Chester  Bryan,  Town  Engineer,  Cheektowaga  asked  If  the  Corps  was 
developing  a  floodvay.  He  was  told  that  a  floodway  had  already  been 
developed  as  required  by  FIA  for  the  flood  insurance  program.  If  the 
project  Is  constructed,  the  floodway  would  have  to  be  redefined. 
Development  In  the  area  between  the  floodway  and  the  100-year  flood- 
plain  would  be  controlled  by  coning  aa  required  by  local  ordinance. 

One  criterion  has  been  that  development  can  take  place  in  this  fringe 
area  as  long  as  the  elevation  of  the  water  surface  of  the  100-year 
occurrence  does  not  increase  by  more  than  one-foot. 

10.  Mr.  Frankowlak  suggested  that  the  downstream  and  of  the  levee  be 
extended  and  turned  to  tie  in  with  a  high  point  on  his  property.  He 
was  told  that  this  would  be  considered  and  the  additional  reach  of 
levee  would  have  to  be  incrementally  justified. 

11.  Mr.  Gilbert  stated  that  we  have  established  project  feasibility 
and  that  ve  are  not  tied  down  to  the  plan  as  shown  at  this  time. 

Mr.  Hassey  mentioned  other  alternatives  that  will  be  addressed  Include: 
floodproofing,  evacuation,  public  acquisition,  and  no  Corps  action.  On 
28  April  Messrs.  Hassey,  Brynlarskl,  and  Peck  will  walk  the  allaamant 
of  the  proposed  levee  to  assess  the  environmental  impacts. 

12.  The  meeting  adjourned  at  1440. 


1  Incl  DANIEL  T.  KELLY 

as  Basin  Manager,  NY 
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MR  RAYMOND  REPKA 
80.  7  CAREFREE  LANE 
•O  CHEEK  TOW  AO  A,  N.  V.  141*7 


April  23.  1975 


Mr.  Kenneth  Peck,  P.E. 

I*i c  Phee,  Smith,  Rosenstein  Engineers 
625  Delaware  Avenue 
Buffalo,  New  York 

Dear  Mr.  Pecki 

I«.y  associate,  Henry  Fronckowiak  and  I  had  an  opportunity  to 
discuss  the  proposed  levee,  which  was  presented  at  the  April 
22nd.,  workshop. 

We  own  42  acres  with  about  1800'  of  creek  front,  which  may  be 
designated  floodway.  It  is  feared  this  will  leave  us  without 
any  possibility  of  development. 

Before  this  land  acquisition  was  made,  we  had  discussions  with 
responsible  persons  relative  to  the  development  of  this  area. 
This  would  be  done  in  a  manner  not  to  increase  the  danger  of 
flooding.  Wg  have  a  letter  from  the  Corps  of  Engineers 
outlining  steps  permitting  development. 

At  the  last  workshop  we  suggested  the  proposed  levee  be  placed 
so  that  some  development  could  take  place.  If  remedial  work  to 
the  creek  is  undertaken,  we  offer  our  services  of  a  joint  effort 
so  that  our  investment  be  protected.  We  are  available  to  meet 
with  you  and  add  input  at  any  time. 

Two  of  Cheektowaga's  representatives  at  the  22nd.,  workshop 
indicated  that  owners  of  land  would  seek  permission  from  the 
Town  to  develop  their  property. 

We  feel  that  the  two  workshops  were  very  worthwhile  and  because 
of  them  an  acceptable  solution,  strengthening  the  economic 
potential,  permitting  some  form  of  construction,  acceptable  to 
the  Town  and  the  Corps  can  be  achieved.  We  hereby  want  to 
assure  you  of  our  full  cooperation  in  attaining  an  acceptable 
plan. 

It  is  a  simple  matter  to  write  a  letter  criticizing  a  plan, 
therefore  let  me  be  more  specific,  about  our  plans.  We  feel 
that  the  proposed  red  area  as  indicated  on  the  map  may  be  too 
extensive.  The  restrictions  may  be  very  difficult  to  live  with. 
This  land  has  a  tremendous  value  and  potential  for  development. 
A  flood  control  project  would  be  compatible  and  harmoniously 
blend  with  the  projects  we  propose.  We  strongly  feel  that 
the  land  owners  rights  must  be  protected.  We  pledge  that  if 
any  monetary  consideration  for  our  land  is  realised,  we  will 
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reinvest  and  foster  a  development  producing  revenue  and  service 
to  the  Town  of  Cheektowaga.  Therefore  we  will  disclose  our 
plans,  in  the  area  under  study. 

Specifically  we  know  that  there  is  a  tremendous  need  for  medium 
or  high  density  quality  housing.  Such  a  development  must  have  a 
goal  of  providing  maximum  security,  in  a  secluded  environment. 

Another  proposal  would  be  to  interest,  one  or  all  of  our  major 
league  teams  in  a  facility.  We  followed  the  events  of  the 
players  requests  to  management.,  at  their  time  of  negotiation. 

A  key  issue  was  housing.  In  addition  to  housing,  we  feel  a 
total  complex,  featuring  natural  turf,  recreation  areas  and 
training  facilities,  be  incorporated  into  a  package.  This 
idea  is  unique  and  could  be  of  great  financial  benefit  to  the 
Flood  Control  Project  and  the  Town  of  Cheektowaga.  It  would 
focus  National  attention  to  our  area  and  hopefully  act  as  a 
model  project. 

The  third  proposal  would  be  to  expandthe  mobile  home  park. 

We  have  tested  this  market  and  know  there  is  a  tremendous 
void  in  the  existing  housing  market.  We  would  continue  to 
feature  a  park  for  adults,  again  with  maximum  security. 

It  should  be  noted  that  construction  for  all  these  projects 
is  above  grade,  minimising  danger  of  flood  damage. 

Trusting  that  you  will  give  consideration  to  our  land  holdings 
and  weigh  the  benefits  of  adding  developable  acreage  in  this 
strategic  location. 


Respectfully  yours 


Copy*  Mr.  Bryan 
Town  Engineer 


-  in  ■  —  fT  rrx  wv  r  • 

Henry /-rronckowiak 


s? 


1-1  * 


NCBED-PN  First  Workshop  Meeting  on  Cayuga  Craak  Feasibility  Study 

Files  Basin  Manager,  NY  15  Apt  75 


1.  Date:  8  April  1975  at  1300. 

2.  Place:  Buffalo  District,  Corps  of  Engineers,  Conference  room. 

3.  Purpose:  See  Incl  1. 

4.  Participants:  See  Incl  2. 

5.  Sumary:  Mr.  Gilbert  explained  the  purpose  fo  the  meeting,  purpose  of  the  study, 
and  explained  the  A-E's  role  in  the  study.  Mr.  Irving  Kosensteln  of  MePhee,  Smith, 
and  Rosenstein  presented  the  findings  of  the  study  to  date.  Mr.  Rosensteln  referred 
to  the  handout  (Incl  3)  and  stated  that  they  divide^ the  stream  into  flee  reaches  and 
addressed  eight  different  plans  for  the  basin.  The  A-E  looked  at  100-year  protection, 
something  way  out,  and  settled  on  200-year  protection.  There  Is  not  much  difference 
between  .:e  100-year  and  200- year  as  far  as  discharge.  There  is  about  a  15  percent 
difference  in  discharge.  The  A-K  considered  a  number  of  alternative  solutions  and  has 
eliminated  a  number  of  solutions.  Channel  Improvement  along  the  entire  reach  from  the 
mouth  to  Transit  Road  could  not  be  economically  justified.  Channel  work  with  levees 
and  walls,  and  levees  and  walls  by  themselves  in  specific  areas  appear  to  have  possi¬ 
bilities.  In  the  Union-William  area  the  A-E  has  looked  at  channel  work  with  levees 
and  floodwalls  with  pumping  of  the  drainage  behind  the  levees.  They  are  going  to  look 
at  ponding  as  an  alternative  to  pumping  as  it  would  be  less  expensive.  The  ponding 
area  would  be  designed  for  a  lesser  frequency  occurrence,  perhaps  the  50-year  level. 
The  A-E  looked  at  upstream  reservoir  sites  at  Bennington  and  Cowlasvilla  and  both  were 
found  to  be  economically  unfeasible. 

6.  Mr.  Sltarek  is  concerned  about  the  flooding  in  the  Union-William  area.  Dr. 
Relnstein  indicated  that  this  area  was  the  only  bad  spot  on  Cayuga  Creek  as  far  as 
flooding  is  concerned.  One  of  the  adverse  impacts  of  flooding  in  this  area  is  that 
Union  and  William  are  not  open  to  traffic  for  10  to  12  hours  during  flood  times  which 
results  in  a  6-8  mile  detour.  Mr.  Rosenstein  indicated  that  the  effects  of  these 
road  closings  was  costed  in  the  damage  survey. 

7.  There  is  a  serious  erosion  problem  at  Ransom  Road  which  is  due  to  ice  conditions. 
Structural  measures  are  not  economically  feasible.  However,  technical  assistance 
could  be  provided  for  this  area. 

8.  Ken  Peck,  A-E,  asked  for  information  on  planned  future  development.  Bob  Floyd, 
ENCRPB,  indicated  that  Erie  County  Planning  has  a  map  indicating  all  development  in 
Erie  County.  The  map  Indicates  all  land  remaining  to  be  developed.  Chet  Bryan,  Town 
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first  Workshop  Hosting  on  Cayuga  Crssk  Possibility  Study 

Englnssr  -  Cheektovaga,  will  tsy  to  obtain  Chsaktowaga  Planning  Board 
Input  Into  plannod  futura  development  In  ths  Wllllan- Onion  area. 

9.  Ons  Individual  Iron  Dspsw  lndlcatsd  that  in  about  five  ysars  Rowley 
Road,  Iron  Bordsn  vast,  will  bs  lost  duo  to  offsets  of  flooding.  How- 
mr,  thsrs  ara  only  thraa  honas  that  ara  affaetad  by  flooding  In  thla 
locality.  Tharo  has  boon  a  big  land  fill  operation  In  Dapav  fron  the 
Erlo-Lackawaima  Railroad  tracks  aaat  to  about  60- fast  fron  tho  channel 
bank.  The  fill  is  on  the  saaa  laval  aa  Broadway  Street.  Mrs.  Ralnstoln 
Motioned  that  a  sunup  below  Indian  Road  uaa  to  be  a  natural  ratantlon 
basin  but  thla  area  has  bean  filled  In. 

10.  Hr.  Rosens  to  in  aonrlcad  the  A-E's  findings  to  date.  Refer  to  the 
last  page  of  Inal  3.  Alternative*  A  and  B  wars  sllnlnatsd  as  they  are 
uneconomical .  Alternative  C  would  not  give  aa  high  a  dagras  of  protection 
aa  D  and  E.  Alternatives D  and  E  should  be  further  pursued.  Alternative 

T  was  sllnlnatsd  as  It  is  too  costly.  Alternatives  C  and  H  wars  allnin- 
ated  as  they  are  not  practical. 

11.  Hr.  Hassey  announced  that  the  nest  workshop  wasting  would  be  on 
22  April  1973  et  1:00  p.u. 

12.  The  nesting  adjourned  at  2:30  p.n. 


3  Ind 


D ARIEL  T.  KELLY 
Basin  Hanager ,  New  York 
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PROPOSED  AGENDA  FOR  FIRST  WORKSHOP  MEETING 

-  BUFFALO  HF.TP.O  COMPREHENSIVE  STUDY  - 
CAYUGA  CHEEK 

PHASE  1-8  April  1975 

.  •  •  • 

1.  Purpose  of  Meeting 

2.  Introduction  of  those  present  (See  attached  list) 

3.  Purpose  of  Study  (Planning  Process) 

4.  Explanation  of  AE's  Role  in  Study 

5.  Introduction  of  A£  (See  attached  list) 

•  • 

-  •  » 

.•  *  # 

6.  AE  Presentation 

7.  Question  and  Answer  Period  -  Opportunity  for  Comments  and  Input 
■8.  Summary 


i 


PURPOSE  OF  MEETING 


a.  To  insure  time  all  levels  of  affaeead  interests  ars  aware  of 
investigation  being  aade. 

b.  To  insure  that  these  interests  are  given  on  "informal  opportunity" 
to  consent  on  progress  of  investigation  and  to  furnish  Input. 

c.  To  injure  that  these  Interests  are  given  pertinent  information 
to  take  tjeck  to  their  groups  or  agencies  for  further  review  and  consent. 

d.  To  assist  the  Corps  in  its  investigation  to  the  end  that  we  ■ 
properly  consider  the  most  current  needs  of  the  BUFFALO  METRO  AREA  and 
develop  plans  to  satisfy  the  needs. 

PURPOSE  OF  STUDY 

To  develop  methods  of  meeting  water  resource  needs  in  Buffalo  Metro 
Area  -  Phase  1  Feasibility  -  Phase  11  Feasibility  -  Authorization  - 
Phase  1  GDM  -  Phase  II  GDM.  The  process  could  stop  at  end  of  thia 
Phase  I  Feasibility. 

•  EXPLANATION  OF  AE'S.  ROLE  IN  STUDY 

\ 

■An  arm  of  the  Corps  -  due  to  lack  of  time  and  manpower  -  the  Corps 
has  retained  AE  to  assist  the  Corps.  The  AE  is  working  on  Phase  I  ' 
Feasibility  Study.  The  draft  of  the  Phase  I  Report  is  scheduled  to 
be  completed  by  May  1975. 


% 
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McPHEE  SMITH  RO'jr.NSTEIN  ENGINEERS 
C'„'N&uLiir.G  Civ  i  IV  San.iamv 


PUBLIC  AND  PRIVATE  INTEREST  GROUPS 
JOF 

CAYUGA  CREEK  BASIN  IN  ERIE  COUNTY 
.  TO  BE  INVITED  TO  THE  FIRST 
CAYUGA  CREEK  WORK  SHOP 


This  list  Is  presented  in  the  sequence  according  to  the  opposite  direction 
of  the  Creek's  flow.  (ie.  From  downstream  to  upstream). 

Level  I  -  Publics 

1.  Town  of  West  Seneca 

Mr.  W.  Ochterskl  (Town  Engineer) 

1250  Union  Road 
West  Seneca,  N.Y. 

2.  Town  of  Cheektowaga 

Mr.  C.  Brian  (Town  Engineer) 

Town  Hall 

Broadway  &  Union  Road 
Cheektowaga,  N.Y. 

3 .  Village  of  Depew 

John  Potter  (Mayor) 
or 

♦Joseph  Persichini  (Planning  Board) 

Owner  of  Transit  Cleaners,  Transit  Road 
Depew,  N.Y. 

4.  Village  of  Lancaster 

Urban  Rosier  (Mayor) 

*  or 

♦Robert  Deutschlander  (Planning  Board) 

94  Holland  Avenue 
.Lancaster,  N.Y. 

5 .  Town  of  Lanca ster 

Leo  Welmer  (Supervisor) 
or 

Village  Hall 
5423  Broadway 
Lancaster,  N.Y. 


*  Indicates  order  of  preference 


I 


<r*>  McPMEI'  SMITH.  ROSCN3TEIN  ENGINEERS 

LAS  CONiUltlNO  ClVU.  A  SAMIfAKV  ENOINCCM 

1ml  I  -  Governmental  Agencies 

6.  New  York  State  Department  of  Environmental  Conservation 

Mr.  John  McMahon 
S84  Delaware  Avenue 
Buffalo.  N.Y. 

7.  Erie- Niagara  Planning  Board 

Mr.  Robert  Floyd 
2085  Baseline  Road 
Grand  Island,  N.Y. 

8.  U.S.  Soil  Conservation  Service 

Mr.  Merrlman 
So.  Grove  Street 
East  Aurora,  N.Y. 

9.  Erie  County  Dept,  of  Environmental  Quality 

Mr.  George  Meliose  (Chairman  of  the  Environmental  Management 

Council) 

95.  Franklin  Street 
Buffalo,  N.Y. 

Level  II  B 

10.  Mr.  Raymond  Repka 
Carefree  Living  Trailor  Park 
Cheektowaga,  N.Y. 

11.  Mrs.  Alvin  W.  Schleicher 
325  Ransom  Road 

Lancaster,  N.Y.  *' 

i 

12.  Dr.  Victor  Reinsteln 

11  Da  nforth  Street  / 

Cheektowaga,  N.Y. 
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CORPS  OF  ENGINEERS 
BUFFALO  METRO  COMPREHENSIVE  STUDY 
CAYUGA  CREEK  FLOOD  CONTROL  INVESTIGATION 

FIRST  WORKSHOP  MEETING 

April  8,  1975 


6  ft' 
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CAYUGA  CREEK,  NEW  YORK 
REACH  LIMITS 


REACH 

1  HARLEM  ROAD  BRIDGE  TO  A  POINT  APPROXIMATELY 

ONE  MILE  UPSTREAM 

2  UPSTREAM  LIMIT  OF  REACH  1  TO  UNION  ROAD 

BRIDGE 

3  UNION  ROAD  BRIDGE  TO  POINT  IN  VICINITY  OF 

COMO  PARK  BOULEVARD  INTERSECTION 
WITH  BENNETT  ROAD 

4  UPSTREAM  LIMIT  OF  REACH  3  TO  POINT  JUST 

UPSTREAM  OF  ROWLEY  ROAD  BRIDGE 

5  JUST  UPSTREAM  OF  ROWLEY  ROAD  BRIDGE  TO  THE 

CONSIDERED  RESERVOIR  SITE  IN  BENNING¬ 
TON 


v 


» 
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CHANNEL  IMPROVEMENTS 
PLANS  A,  B,  C 


PLANS 

ANNUAL  BENEFIT 

ANNUAL  COST 

A. 

Channel  Realignment 

- 

- 

B. 

Channel  Improvement 

$48,000 

$517,400* 

C. 

Channel  Improvement 

$48,000 

$114,000* 

CONSIDER  THE  FOLLOWING 

1 .  Plan  A  ineffective  means  of  reducing  flooding. 

2.  Plan  B  200-yr  storm  contained  in  channel. 

3 .  Plan  B  based  on  realignment  used  in  Plan  A. 

4.  Major  changes  in  channel  by  Plans  A  and  B. 

5.  Smaller,  more  localized  channel  work  of  Plan  C  will  cause  the  least 
environmental  impact. 


*  All  costs  and  benefits  for  Reach  2  and  3  only. 
Benefits  refer  to  preventable  damages. 


LOCAL  PROTECTION 
PLAN  D 

PI  AN  ANNUAL  BENEFIT  ANNUAL  COST 

D.  Levees  and  fioodwalls  $48,000  * 

CONSIDER  THE  FOLLOWING 

1.  Existing  structures  effectively  protected  from  floodwaters. 

2.  Protected  areas  can  be  developed  more  extensively  with  increased 
security. 

3 .  Most  of  transportation  network  protected . 

4.  Minor  changes  to  flood  plain;  no  change  to  channel. 

5.  Will  not  greatly  increase  land  available  for  development  in  flood 
plain,  since  only  current  existing  structures  are  protected. 


*  All  benefits  for  Reach  2  and  3  only. 
Costs  to  be  investigated  in  detail. 
Benefits  refer  to  preventable  damages. 


C?  s' 


LOCAL  PROTECTION  AND  CHANNEL  IMPORVEMENT 

PLAN  E 


PLAN  ANNUAL  BENEFIT  ANNUAL  COST 

E.  Local  Protection  and  Channel  $48,000  * 

Improvement  ^ 


CONSIDER  THE  FOLLOWING 

1.  Channel  Improvement  in  selected  locations  allows  lowering  of 
levee  and  floodwall  heights. 

2 .  Less  channel  work  than  plans  A  or  B. 

3.  Not  based  on  Realignment  scheme  of  Plan  A. 


*  All  benefits  for  Reach  2  and  3  only. 
Costs  to  be  investigated  in  detail. 
Benefits  refer  to  preventable  damages. 
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CAYUGA  CREEK 


PRELIMINARY  ESTIMATE  OF  COSTS  AND  BENEFITS 
RESERVOIRS 
PLAN  F 

PLAN  ANNUAL  BENEFIT  ANNUAL  COST 

f.  Reservoir  (Bennington)  $48,000+  $427,000 

CONSIDER  THE  FOLLOWING 

1.  Plan  F  does  not  have  a  favorable  benefit/cost  ratio. 

2.  Reservoir  covers  only  a  small  portion  of  basin.  Most  of  flood  plain 
will  remain  unchanged. 

3.  Affects  stream  life  by  restricting  natural  flow. 

4.  Possibility  of  recreational  use. 
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NON-STRUCTURAL* 
PLANS  G+H 


PLAN 

ANNUAL  BENEFIT 

ANNUAL  COST 

G.  Non- structural 

$57,000 

$615,000 

(Removal) 

H.  Non- structural 

$48,000 

* 

(Flood  Proofing) 

CONSIDER  THE  FOLLOWING 

1 .  Plan  G  difficult  measure  to  initiate. 

2.  Flood  Plain  management  policy  that  will  necessarily  accompany 
Plan  G  will  stifle  development  of  flood  plain,  causing  wiser 
planning  patterns. 

3.  No  relief  for  transportation  network  from  either  of  the  above 
measures. 


Annual  cost  not  yet  developed. 


flood  plain, 


EXTRACTS  FROM  MINUTES  OP  CHKBKTOWAGA  TOWN  BOARD 


At «  regular  meeting  of  the  Town  Board  of  the  Town  of  Cheektowaga,  Erie  County,  New 

York  held  at  the  Town  Hall,  corner  of  Broadway  and  Union  Road,  in  aaid  Town  on  the . .i™. _ 

day  of  — :..Ecfcr. uaxx 19..7.3..  at  .?.U!L.  o’clock  p.  m.  Eastern  _ . Time 

there  were: 

PRESENT:  Supervisor  Daniel  F„  Weber 

Councilman  Felix  T.  Wroblewaki 
OcnadlmensSYftttk  &'9»iotakx 
Councilman  Kenneth  J,  Meyers 

Geufteihnim-Joeeph-Kr-Obetftreeyk  • 

Councilman  Donald  A.  Halicki 
Councilman  Raymond  J.  Waslelewski 
Councilman  Thomas  M.  Johnson 
ABSENT:  counci  lman  Frank  E.  Swiatek 


Motion  by  Councilman  Meyers  Seconded  by  Councilman  Johnson 

WHEREAS,  the  residents'  of  the  Town  of  Cheektowaga  have  been 
plagued  by  constant  flooding,  and 

WHEREAS,  one  of  the  main  sources  of  flooding  is  Cayuga  Creek,  and 

WHEREAS,  the  U.S.  Army  Corps  of  Engincera  has  made  a  study  of 
the  problems  Involved  In  correcting  the  flooding  conditions  arising  out  of 
Cayuga  Creek,  and 

#  * 

WHEREAS,  no  date  has  been  set  for  the  project  that  would  alleviate 
the  flooding  conditions,  therefore,  BE  IT 

RESOLVED  that  the  Tow  Board  hereby  memorializes  the  U.S.  Army 
Corps  of  Engineers  and  Congressman  Jack  F.  Kemp  to  intervene  on  behalf  of 
the  Town  with  the  proper  authorities  and  take  such  action  as  is  necessary 
to  have  the  U.S.  Army  Corps  of  Engineers  start  the  Cayuga  Creek  project, 
and,  BE  IT  FURTHER 

RESOLVED  that  a  certified  copy  of  this  resolution  be  forwarded 
to  the  U.S.  Army  Corps  of  Engineers  and  Congressman  Jack  F.  Kemp. 


VjOUDCUIIUUI  UVIIUIQ  A.  11  Jill  Cm 

Councilman  Raymond  J.  Waslelewski 
Counr  liman  Thomas  M.  Johnson 
ABSENT:  counei  lman  Trank  T .  Swiatck 


r  A  ? 

Motion  by  Councilman  Moyers  seconded  by  Councilman  Johnson 

WHEREAS ,  the  residents'  of  the  Town  of  Checktowaga  have  been 
plagued  by  constant  flooding,  and  „ 

WHEREAS,  one  of  the  main  sources  of  flooding  is  Ca>uga  Creek,  and 

WHEREAS,  the  II. S.  Army  Corps  of  Engineers  has  made  a  study  of 
the  problems  involved  in  correcting  the  flooding  conditions  arising  out  of 
Cayuga  Creek,  and 

WHEREAS,  no  date  has  been  set  for  the  project  that  would  alleviate 
the  flooding  conditions,  therefore,  BE  IT 

RESOLVED  that  the  Town  Bpard  hereby  memorializes  the  IJ.S.  Army 
Corps  of  Engineers  and  Congressman  Jack  F.  Kemp  to  intervene  on  behalf  of 
the  Town  with  the  proper  authorities  and  take  such  action  as  is  necessary 
to  have  the  U.S.  Army  Corps  of  Engineers  start  the  Cayugn  Creek  project, 
and,  UK  IT  FURTHER 

t  RESOLVED  that  a  certified  copy  of  this  resolution  be  forwarded 

to  the  U.S.  Army  Corps  of  Engineer#  and  Congressman  Jack  F.  Kemp. 


Upon  nil  call . 


Supervisor  Weber 

Voting 

AYE 

Councilman  Wroblewsld 

Voting 

AYE 

Councilman  Swiatek 

Voting 

ADSENT 

Councilman  Meyers 

Voting 

AYE 

OouncHman-  Obetarcxyk  -- 

— Voting 

Councilman  Halicki 

Voting 

AYE 

Councilman  Waaielewsld 

Voting 

AYK 

Counc liman  Johnson 

AYES:  f> 

NAYES:  o 

Vot lug 

AYE 

ABSENT:  Counci  lmae. 

Swiatek 

7-? 

< 


State  of  New  York 
Erie  County 

Office  of  the  Clexk  of 
Town  of  Cheektowaga 


(Seal) 


the 


Thil  ia  to  certify  that  I,  BENEDICT  T.  HOLTZ,  Clerk  of  the  Town  of 
Cheektowaga,  in  the  raid  County  of  Erie,  have  compared  the  foregoing 
M:  copy  of  reaolution  with  the  original  reaolution  now  on  file  at  this  office, 
and  which  was  paaaed  by  the  Town  Board  of  the  roam  of  Cheektowaga 


in  aaid  County  of  Erie,  on  the _ 3ld — day 

and  that  the  aame  ia  a  correct  and  true  tranaeript  of  each  original 
lution  and  the  whole  thereof. 


In  Witaeee  Whereof,  I  have  hereunto  aet  my  hand  and  affixed  the 
aeal  of  aaid  Town  thia — 2ih _ _day  of  February  i»75 


ounut  or  m  town  hoard,  town  or  cmm«AOA  h.  t. 


f* 
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BUFFALO 

DISTRICT 


COLONEL  BERNARD  C.  HUGHES 
District  Engineer 


im  aiMMt  iimii  .  an  'Ml  i«ar 


THOMAS  D.  MALOHET 
AC716  876-5454 


BUFFALO,  NEW  YORK,  December  6,  1974:  Colonel  Bernard  C.  Hughes, 
district  engineer,  Buffalo  District,  U.  S.  Army  Corps  of  Engineers, 
recently  awarded  a  contract  in  the  amount  of  $52,000  to  the  architect¬ 
engineering  firm,  McPhee,  Smith,  Rosenstein  Engineers  of  Buffalo,  for 
a  study  of  possible  methods  of  flood  management  for  Cayuga  Creek.  The 
firm  will  be  completing  the  first,  phase  of  a  two-part  study. 

The  study  of  Cayuga  Creek  Is  part  of  the  current  Corps  study  of 
the 'entire  Buffalo  metropolitan  area.  The  metro  area  study  will  develop, 
with  cooperation  from  all  concerned  Federal  and  Stage  agencies  and  local 
governments,  plans  to  increase  or  Improve  flood  management,  streambank 
protection,  water-related  recreation,  fish  and  wildlife  management  and 
water-related  environmental  quality.  The  study  area  includes  all  of 
Erie  and  Niagara  Counties  as  well  as  significant  portions  of  Cattaraugus, 
Genesee  and  Wyoming  Counties. 

i 

The  first  phase  of  the  Cayuga  Creek  study  is  scheduled  for  completion 
in  April  1975.  The  entire  study  of  Cayuga  Creek  Is  scheduled  to  be 
finished  In  June  1976.  , 

#  #  # 
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CAYUGA  CREEK 


CHEEKTOWAGA,  MEW  YORK 


APPENDIX  E 

CULTURAL  RESOURCES  CORRESPONDENCE 


U.  S.  Amy  Engineer  District ,  Buffalo 
1776  Niagara  Street 
Buffalo,  New  York  14207 


United  States  Department  of  the  Interior 

HERITAGE  CONSERVATION  AND  RECREATION  SERVICE 
WASHINGTON,  D.C.  20240 


TO:  661 


Lt  Col,  Thomas  R.  Braun 
Deputy  District  Engineer* 
Department  of  the  Army 
Buffalo  District,  Corps  of 
Engineers 

1776  Niagara  Street 
Buffalo,  New  York. 14207 


m  1 6  m 


Hoar  Mr.  Braun: 

\ 

Thank  you  for  your  letter  requesting  a  determination  of  eligibility 
for  inclusion  in  the  National  Register  pursuant  to  Executive  Order 
11593  or  the  National  Historic  Preservation  Act  of  1966,  as  amended. 
Our  determination  appears  on  the  enclosed  material. 

As  you  understand,  your  request  for  our  professional  judgment  consti¬ 
tutes  a  part  of  the  Federal  planning  process.  We  urge  that  this 
information  be  integrated  into  the  National  Environmental  Policy  Act 
analysis  in  order  to  bring  about  the  best  possible  program  decisions. 
This  determination  does  not  serve  in  any  manner  as  a  veto  to  uses  of 
property,  with  or  without  Federal  participation'or  assistance.  Any 
decision  on  the  property  in  question  and  the  responsibility  for 
program  planning  concerning  such  properties  lie  with  the  agency  or 
block  gfant  recipient  after  the  Advisory  Council  on  Historic  Preser- 
.  vation  has  had  an  opportunity  to  comment.  . 


We  are  pleased  to  be  of  assistance  in  the  consideration  of  historic 
resources  in  the  planning  process. 


Sincerely  yours. 


Enclosure 


Charles  A.  Herrington  • 

Acting  Keeper  of  the  National  Register 


eoI1593 

DETERMINATION  OF  ELIGIBILITY  NOTIFICATION 
National  Register  of  Historic  Places 
Heritage  Conservation  and  Recreation  Service 

Nam#  of  property:  Creekside  Grove  Site  UB  1503 

Location:  Union  Road,  Vicinity  of  Cheektowaga,  Erie  County  State:  NY' 

Request  submitted  by:  DOD/COE/Thomas  R.  Braun 

4  I 

Date  received:  7/5/79  Additional  information  received: 

Opinion  of  the  State  Historic  Preservation  Officer:  v 

(xl Eligible  QNot  Eligible  0No  Response 

Comments: 


The  Secretary  of  the  Interior  has  determined  that  this  property  is: 

13 Eligible  Applicable  criteria:  d  QNot  Eligible 

Comments: 


36  CFR  Part  63.3 
Determination 


Q  Documentation  insufficient 

(Please  see  accompanying  sheet  explaining  additional  materials  required) 


Keeper  of  the  National  Register 


z  t 


rum  8 '765  f/79 


Date: 


NCBED-PE 


DEPARTMENT  OF  THE  ARMY 
BUFFALO  DISTRICT. CORPS  OF  ENGINEERS 
1776  NIAGARA  STREET 
BUFFALO.  NCN  YORK  1*207 

9  July  1979 


Or in  Lehman,  Commissioner 
State  Historic  Preservation  Office 
Division  for  Historic  Preservation 
New  York  State  Office  of  Parks  and 
Recreation 

Empire  State  Plaza,  Agency  Building  1 
Albany,  New  York  12238 


Dear  Commissioner  Lehman: 

» 

Inclosed  are  a  draft  scope  of  work  and  preliminary  case  report 
detailing  the  Buffalo  District's  anticipated  actions  regarding  the 
Creekside  Grove  Archaeological  Site  (UB  1503).  A  request  for  a 
determination  of  eligibility  has  been  forwarded  to  the  National 
Register  of  Historic  Places.  The  preliminary  case  report  details  the 
alternative  actions  considered  and  concludes  that  mitigation  of  the 
adverse  effects  of  the  Cayuga  Creek  Flood  Control  project  (on  UB 
1503)  through  a  program  of  excavation  and  data  recovery  is  the  only 
prudent  and  feasible  alternative.  The  scope  of  work  details  the 
requirements  for  implementation  of  the  anticipated  data  recovery 
plan. 

Please  review  the  enclosed  documentation  and  provide  comments  within 
30  days  of  your  receipt  of  this  letter.  A  copy  of  the  documentation 
has  been  forwarded  to  the  Advisory  Council  on  Historic  Preservation. 

If  you  have  any  questions  regarding  this  matter,  please  contact  Staff 
Archaeologist  Richard  H.  Lewis  at  (716)  876-5454,  extension  2171. 

Thank  you  for  your  consideration  in  this  matter. 

Sincerely  yours. 


2  Incl 
as  stated 


DONALD  H.  LIDDELL 

Chief,  Engineering  Division 


Draft  Preliminary  Case  Report 
for  the  Creekslde  Grove  Archaeological 
Site  (UB  1503)  Erie  County,  NY 

Description  of  the  Property. 

Site  UB  1503  is  located  in  the  town  of  Cheektowaga,  Erie  County,  NY, 
along  the  Cayuga  Creek  in  the  general  vicinity  of  Union  Road  and 
William  Street.  UTM  coordinates  for  UB  1503,  Creekslde  Grove  Site, 
are  17T  E82550  N50340.  Elevation  of  the  site  is  605-615  feet 
(181.5-184.5  meters)  above  sea  level.  The  Creekside  Grove  site  is 
situated  on  a  fairly  level  silt  flood  plain  terrace  adjacent  and 
north  of  Cayuga  Creek. 

Site  UB  1503  is  known  on  the  basis  of  information  and  artifacts  reco¬ 
vered  from  archaeological  testing  conducted  by  SUNY  Buffalo  (1977) 
and  Rensselaer  Polytechnic  Institute  (1979).  During  the  SUNY  Buffalo 
study,  archaeologists  recovered  approximately  1,038  artifacts  which 
included  879  prehistoric  artifacts  and  159  historic  artifacts  from 
four  5'  X  5'  square  units  and  23,  1'  X  1'  shovel  stest  pits.  During 
RPI's  additional  Stage  II  examination  of  UB  1503,  archaeologists 
recovered  about  1,800  artifacts  which  included  approximately  1,435 
prehistoric  artifacts,  125  ambiguous  finds,  and  240  historic  items 
from  two  5'  X  5'  square  units  and  29  shovel  test  pits. 

In  total,  archaeologists  have  excavated  less  than  1.5  percent  of 
artifact  bearing  deposits  found  within  the  area  of  project  impact. 
This  less  than  1.5  percent  estimate  is  based  on  evidence  that: 

(a)  the  site  area  within  the  project  direct  impact  zone  is  approxi¬ 
mately  16,000  square  feet  (1,520  square  meters)  in  area,  and  (b)  that 
archaeological  excavation  accounts  for  about  200  square  feet  (19 
square  meters.)  Thus,  from  less  than  1.5  percent  of  the  site, 
archaeologists  have  recovered  over  2,300  prehistoric  atrifacts, 
including  modified  and  unmodified  flakes,  bifaces,  cores  and  core 
fragments,  preforms,  one  projectile  point  fragment  and  one  projectile 
point. 

Archaeologists  were  able  to  observe  no  subsurface  features  such  as 
pits,  postmolds,  and  the  like.  Archaeologists  neither  observed  nor 
were  able  to  collect  any  organic  matter  (charcoal,  shell,  bone,  etc.) 
suitable  for  Radiocarbon  14  dating  of  the  site. 

Over  95  percent  of  all  prehistoric  artifacts  recovered  during  our 
excavations  of  UB  1503,  the  Creekside  Grove  site,  consisted  of  flint 
manufacturing  debris.  Recognizable  tools  were  mostly  fragments,  with 
the  exception  of  the  Brewerton  projectile  point.  Laboratory  workers 
were  able  to  identify  gross  functions,  but  not  an  accurate  chronology 
of  recovered  tool  forms.  Items  recovered  from  UB  1503  are  common 


c 


r 


utllltatian  forms  often  found  In  abundance  on  site6  dating  to  the 
Late  Archaic  and  Transitional  Periods  (3500-1000  BC).  The  absolute 
lack  of  prehistoric  ceramics  in  the  area  tested  suggests  a  preceramic 
(Archaic  or  perhaps  Transitional  Period)  date  for  the  site.  We  note, 
toward  this  issue,  that  the  one  projectile  po'int  recovered  in  the 
undisturbed  Level  II  of  STP  #19,  is  a  Brewerton  point  dating  to  the 
Late  Archaic  Period.  All  of  these  facts  are  interpreted  to  suggest 
probable  Late  Archaic  Period  occupation  or  use  of  the  site.  (Ivey 
1979,  pp.  33-35) 

National  Register  of  Historic  Places  Status. 

On  26  June  1979  a  determination  of  eligibility  was  requested  for  the 
Creekside  Grove  Archaeological  Site  (UB  1503.)  It  is  the  opinion  of 
the  New  York  State  Historic  Preservation  Officer  and  the  Buffalo 
District  that  the  site  is  eligible  for  inclusion  on  the  National 
Register  of  Historic  Places.  At  present,  the  documentation  is 
undergoing  review  by  the  NRHP  staff. 

Description  of  the  Proposed  Undertaking  which  will  Affect  the 
Property. 


The  selected  plan  .includes  concrete  walls,  earth  levees,  erosion  pro¬ 
tection,  ponding  areas  with  culvert  pipes  and  flap  gates,  and  some 
minor  channel  improvement  work  all  located  upstream  of  the  Union  Road 
bridge  over  Cayuga  Creek. 

Specifically,  the  plan  will  consist  of:  a  710-foot  concrete  flood- 
wall  extending  along  the  north  bank  of  the  creek  from  the  Union  Road 
bridge  to  Station  7+10;  from  Station  7+10  to  8+50  erosion  protection 
will  be  provided;  the  remaining  area  along  the  north  bank  to  Station 
14+50,  the  banks  will  be  cleaned  and  seeded.  Commencing  at  Station 
7+10  and  running  directly  north  from  the  north  bank  of  the  creek, 
protection  will  be  provided  by  525  feet  of  earthen  levee,  290  feet  of 
concrete  walls,  and  100  additional  feet  of  levee.  The  work  on  the 
south  bank  will  be  limited  to  850  feet  of  erosion  protection  and  600 
feet  of  cleaned  and  seeded  bank.  The  total  area  impacted  by  the 
project  is  1.97  acres 

Effects  of  the  Undertaking  on  the  Property. 

The  property  will  be  adversely  affected  by  the  project  as  it  lies 
directly  in  the  proposed  alignment  of  the  project. 

Alternatives  to  the  Proposed  Action  Considered  but  No  Selected. 


Pursuant  to  the  terms  of  the  National  Historic  Preservation  Act  (PL 
89-655);  EO  11593;  36  CFR,  part  800;  and  33  CFR,  part  305 
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consideration  was  given  to  preservation  of  the  property  through 
project  modification  or  use  of  nonstructural  alternatives  to  solve 
the  flooding  problems  along  Cayuga.  The  alternatives  were  rejected 
from  further  consideration  for  the  following  reasons: 

a.  Project  Modification. 

This  alternative  was  rejected  because  the  selected  alternative  is  the 
least  environmentally  damaging  structural  solution.  Any  other 
feasible  structural  plan  would  involve  a  larger  impact  area  and 
Impact  a  larger  area  of  UB  1503  or  other  archaeological  manifesta¬ 
tions  identified  in  the  area.  In  addition,  the  selected  alternative 
is  the  most  economically  efficient  plan. 

b.  Nonstructural  Solutions. 

Several  nonstructural  solutions  consisting  of  singly  and  in  various 
!  combinations;  floodproofing,  flood  fighting,  flood  plain  management 

temporary  and  permanent  evacuation  and  flood  warning.  These  alter¬ 
native  solutions  were  rejected  for  the  following  reasons:  They  do 
|  not  offer  a  permanent  or  reliable  solution  nor  are  they  acceptable  to 

the  residents. 

c.  A  No-Actlon  Alternative. 

A  no-action  alternative  was  also  considered,  but  was  rejected  as  it 
was  not  a  solution  to  the  identified  flooding  problem. 

S elected  Alternative . 

The  selected  alternative  consists  of  the  construction  of  the  project 
as  described  in  Section  3  coupled  with  a  data  recovery  plan  con¬ 
sistent  with  36  CFR,  part  66  and  preservation  of  one-third  of  the 
site  which  will  not  be  impacted  by  project  actions.  The  Scope  of 
Work  for  the  data  recovery  plan  is  attached  as  Exhibit  A. 
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DATA  RECOVERY  PROGRAM  FOR 
THE  CREEKS IDE  GROVE  ARCHAEOLOGICAL 
SITE  (UB  1503)  ERIE  COUNTY,  NY 

INTRODUCTION 


The  Creekside  Grove  Archaeological  Site  (UB  1503)  is  located  in  the 
town  of  Cheektowaga,  Erie  County,  NY,  in  the  general  vicinity  of 
Union  Road  and  William  Street.  The  site  extends  380  feet  (114 
meters)  north  of  the  north  bank  of  Cayuga  Creek.  The  east-west 
extent  of  the  site  which  is  defined  by  the  project  boundaries  is 
approximately  400  feet  (120  meters).  The  Creekside  Grove  site  occu¬ 
pies  16,000  square  feet  (1,520  square  meters)  and  is  situated  on  a 
fairly  level  silt  flood  plain  terrace  adjacent  to  Cayuga  Creek.  The 
site  area  and  proposed  project  are  shown  on  plate  1. 

GENERAL  REQUIREMENTS 

1.  The  purpose  of  this  contract  is  to  mitigate  against  the  adverse 
effects  which  will  be  caused  by  the  construction  of  the  Cayuga  Creek 
Flood  Control  Project,  through  a  program  of  archaeological  excavation 
and  data  recovery.  This  action  is  being  taken  pursuant  to  the 
National  Historic  Preservation  Act  of  1966  (P.L.  89-665);  the 
National  Environment  Policy  Act  of  1969  (P.L.  91-190);  Executive 
Order  11593,  "Protection  and  Enhancement  of  the  Cultural 
Environment,"  13  May  1971  (36  F.R.  8921);  Preservation  of  Historic 
and  Archeological  Data,  1974  (P.L.  93-291);  the  Advisory  Council  on 
Historic  Preservation,  "Procedures  for  the  Protection  of  Historic  and 
Cultural  Properties"  (36  CFR  Part  800);  and  33  CFR  Part  305, 
Identification  and  Administration  of  Cultural  Resources. 

2.  The  site  report  resulting  from  the  data  recovery  program  shall  be 
a  comprehensive,  scholarly  document  that  not  only  fulfills  mandated 
legal  requirements  but  also  serves  as  a  scientific  reference  for 
future  professional  studies.  As  such,  the  report's  content  must  not 
only  be  descriptive  but  also  analytic  in  nature  (P.L.  93-291,  pro¬ 
posed  rulemaking  36  CFR  Part  66). 

3.  The  Contractor  shall  perform  this  work  in  a  manner  which  will 
insure  the  greatest  contribution  to  the  history  and  prehistory  of  New 
York. 

4.  The  Contractor  shall  conduct  this  work  in  close  cooperation  with 
the  State  Historic  Preservation  Officer.  Evidence  of  such  coopera¬ 
tion  will  be  documented  in  the  report. 


5.  The  extent  and  character  of  the  work  to  be  accomplished  by  the 
Contractor  shall  be  subject  to  the  general  supervision,  direction, 
control,  and  approval  of  the  Contracting  Officer. 


SPECIFIC  REQUIREMENTS 

1.  The  Contractor  shall  conduct  a  data  recovery  program  in  accord¬ 
ance  with  current  professional  standards  and  using  the  techniques 
and  methodologies  consistent  with  the  accomplishment  of  such  a 
program.  This  shall  be  performed  using  as  a  minimum  the  standards 
set  forth  in  36  CFR  Part  60,  36  CFR  Part  63,  36  CFR  Part  66,  and  33 
CFR  Part  305.  A  research  design  will  be  constructed  which  will 
address  but  not  be  limited  to  answering  the  following  research 
questions: 

a.  Is  UB  1503  single  or  multi-component  site? 

b.  What  is/are  the  cultural  af f iliation(s)  represented  at  the 
site? 

c.  What  was  the  function  of  the  site? 

d.  What  is  the  horizontal  and  vertical  distribution  of  the 
cultural  material? 

e.  How  does  the  site  relate  to  the  larger  local  and  regional 
framework? 

2.  The  Contractor  shall  keep  standard  field  records  which  may  be 
reviewed  by  the  Contracting  Officer.  These  records  shall  include, 
but  not  be  limited  to,  field  notebooks,  site  survey  forms,  field 
maps,  photographs,  and  stratigraphic  profiles. 

3.  The  Contractor  shall  obtain  permission  from  the  appropriate  land- 
owners  to  enter  their  property  for  the  purposes  of  conducting  the 
field  survey  and  testing.  The  Contracting  Officer  will  provide  a 
letter  of  introduction  to  the  Contractor  to  aid  in  obtaining  access 
to  this  private  property. 

4.  The  field  survey  shall  be  closely  coordinated  with  the 
Contracting  Officer.  The  Contracting  Officer  reserves  the  right  to 
have  a  representative  of  the  Buffalo  District  present  during  the 
excavation. 


REPORT  REQUIREMENTS 

5.  The  Contractor  shall  prepare  a  report  detailing  the  work  done, 
study  rationale,  results,  and  recommendations  for  preservation  of  the 
unaffected  portion  of  the  site.  The  report  shall  include,  but  not  be 
limited  to,  the  following  sections:  an  abstract,  an  introduction,  a 
brief  section  placing  the  project  area  in  a  regional  context,  a  sec¬ 
tion  on  the  methodology  employed,  a  brief  evaluation  of  previous  work 
done  in  the  area,  an  evaluative  inventory  of  cultural  resources  in 


the  project  area,  a  concise  definitive  summary,  and  references.  The 
above  items  may  not  necessarily  be  discrete  units  but  shall  be 
readily  discernible  to  the  reader. 

6.  The  abstract  shall  be  a  synopsis  of  the  report  where  the  reader 
■ay  find  the  general  conclusions  and  recommendations  resulting  from 
the  cultural  resource  reconnaissance  survey. 

7.  The  introduction  shall  include,  but  is  not  limited  to,  the 
following:  the  purpose  of  the  study,  delineation  of  the  site  boun¬ 
daries,  and  a  general  statement  on  the  nature  of  the  study  conducted. 

8.  The  regional  setting,  including  environmental  factors  affecting 
the  location  of  site  and  the  known  culture  history,  should  be  briefly 
summarized. 

9.  The  methodology  used  for  data  collection  and  analysis  shall  be 
described  in  sufficient  detail  for  a  reviewer  to  understand  what  was 
done  and  why.  This  shall  include,  but  not  be  limited  to,  a 
discussion  of  sampling  procedures,  the  types  of  data  collected,  arti¬ 
fact  retrieval  procedures,  recording  techniques,  classifactory 
schemes,  methods  of  chronological  determination,  and  any  special 
analytical  methods  and  techniques  used.  Maps  which  show  the  site 
areat locations  of  excavations' and  location  of  artifacts  recorded 
shall  be  included. 

10.  Typical  soil  profiles  and  drawings  and/or  clear  photographs  of 
any  anomalies  that  are  discussed  in  the  report  shall  be  included. 
Examples  of  standard  forms  used  in  recording  and/or  analyzing  data 
shall  be  included. 

11.  There  shall  be  a  brief  summary  of  the  study  findings  and  recom¬ 
mendations.  It  should  be  clear  from  this  exactly  what,  if  any,  addi¬ 
tional  studies  are  recommended  prior  to  construction  of  the  proposed 
project. 

12.  All  references  cited  and/or  utilized  shall  be  listed  in  American 
Anthropological  Association  format.  Contacts  with  other  individuals 
shall  also  be  cited. 

13.  Information  shall  be  presented  in  textual,  tabular,  and  graphic 
forms,  whichever  are  most  appropriate,  effective,  and  advantageous  to 
communicate  necessary  information.  The  Contractor  shall  give  every 
consideration  to  the  use  of  nontextual  forms  of  presentation,  par¬ 
ticularly  profile  (cross  section)  drawings  in  combination  with  maps, 
to  maximize  the  quantity  and  quality  of  information  presented. 

14.  If  the  report  is  authored  by  someone  other  than  the  principal 
investigator,  the  principal  Investigator  shall  prepare  the  foreward 
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describing  the  overall  research  context  of  the  report,  the  signifi¬ 
cance  of  the  work,  and  any  other  related  background  circumstances 
relating  to  the  manner  in  which  the  work  was  undertaken. 

15.  The  following  items  shall  be  included  as  appendices  to  the 
report:  the  vitae  of  the  principal  investigator  and  any  consulting 
professionals,  this  Scope  of  Work,  the  research  design  submitted  as  a 
result  of  this  procurement  action,  mitigation  plan,  any  letters  of 
comment  on  the  draft  report  from  other  agencies  forwarded  by  the 
Contracting  Officer,  and  the  comments  on  the  draft  report  offered  by 
the  Contracting  Officer. 


SUBMITTALS 


1.  The  Contractor  shall  submit  six  copies  of  a  double-spaced  draft 
report  within  120  calendar  days  after  receipt  of  the  Notice  to 
Proceed.  The  Contracting  Officer  will  provide  the  Contractor  with 
comments  on  the  draft  report  within  45  days  after  receipt  of  the 
draft.  If  for  any  reason  this  review  period  is  not  sufficient,  the 
Contracting  Officer  shall  so  notify  the  Contractor.  The  Contractor 
shall  submit  one  original  and  10  copies,  single-spaced,  of  the  final 
report,  including  appropriate  revisions  in  response  to  the 
Contracting  Officer's  comments  within  30  days  of  receipt  of  those 
comments. 

2.  Neither  the  Contractor  nor  his  representatives  shall  release  any 
sketch,  photograph,  report,  or  other  material  of  any  nature  obtained 
or  prepared  under  the  contract  without  specific  written  approval  of 
the  Contracting  Officer  prior  to  the  time  of  final  acceptance  of  the 
report  by  the  Government. 
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